UNITED STATES OF AMERICA: 
WAR DEPARTMENT. 


MONTHLY WEATHER 


(GENERAL WEATHER SERVICE OF THE UNITED STATES.) 


18st. 


ATMOSPHERIC PRESSURE.—General distribution; Departures 
from normal; Comparison of barometric means with those of 
previous month; Barometric ranges; Areas of high pressure ; 
NORTH ATLANTIC STORMS.—Ocean ice ; Fog ........:.:.+0.cs00+ 
TEMPERATURE OF THE AIR.—General remarks; Ranges ; 
High temperatures ; Deviations from the normal ; Table of com- 
narative maximum and minimum ; Frosts ; Temperature of water 
PRECIPITATION.—General distribution ; Deviations from the nor- 


mal; Table of excessive and greatest monthly; Sleet; Hail; 
WINDS.—Most frequent directions ; High velocities ; Local storms ; 
Tornado table; Water-spouts........ 
COTTON-REGION REPORTS.—Comparison of mean temperatures 


{INLAND NAVIGATION.—Floods; Stage of water in rivers and 


CONTENTS. 
Page. | 
184 ATMOSPHERIC ELECTRICITY.—aAuroras ; Thunder-storms...... 
OPTICAL PHENOMENA.—Halos; Mirage 
MISCELLANEOUS PHENOMENA.—Forest and prairie fires ; 
| Insects; Meteors; Migration of birds; Sun spots; Sand storms.. 
184 | VERIFICATIONS.—Indications ; ; Cautionary signals ; Local verifi- 
‘STATE WEATHER SERVICES.—Extracts from reports of the 
188 NOTES AND EXTRACTS.—Coincidence of sun spots with thunder- 
storms and auroras; Effect of rainfall upon temperature of the 
air; North Atlantic storms during 1885; Mean temperature from 
190 maximum and minimum thermometers.............ccsc0cesseeeseecenee 
METEOROLOGICAL TABLES.—Data from stations of the Bignal 
195 Service ; Data from stations of voluntary observers............ ../.. 
CHARTS.—I. Tracks of areas of low pressure ; IT. Isobars, isotherms, 
198 and winds; III. Precipitation; IV. Departures from normal 
atmospheric pressure and temperature; V. Normal and current 
198 July temperature curves at selected stations. 


PREPARED UNDER THE DIRECTION OF 


BRIGADIER GENERAL A. W. GREELY, 


- CHIEF SIGNAL OFFICER OF THE ARMY, 


By, F. M. 


2p LIEUTENANT, SIGNAL 


M. BEALL, 


CORPS, ASSISTANT. 


PU BLISHED BY THORITY OF THE SECRETARY OF WAR. 


WASHINGTON CITY: 
SIGNAL OFFICE. 
1887. 


[ 
; 
A 
Page. | 
199 
200 
201 
° 
202 
202 
one 
206 | 
208 
| 
‘ 
a 
| 


Liat of merchant marine steam and sailing vessels which International Simultaneous Meteorological — were received at the Office of the Chief Signa! 
Officer, U. 8. Army, Washington, D. C., in time to be used in | the preparation of the Weather view for Ge ‘month of” July, 1887. 
Name of Captain. Name of vessel. Captain. Name of vessel, Captain. 
Allan Line Leyland Line. White Star Line. 
Br. Austrian . Capt. J. Bentley. Gr, 6. Bulgarian Capt. BE, Parry. Capt. G, Cameron. 
Buenos Ayresn . 4, Reott Ietrian ...... T. H. Fox. G. Burton. 
Grecian ©. EB. Le Gallias. M. Fitt. Britannic ........... H. Davinson. 
4. Brown, Lord Line. Celtic....... 
Prussian J. Ambary Br. Rengore J.R. Brady. Germanic ......... .... Benj. (Headell. 
Sarmatian teeta W. Richardson. | Matiory Line. Wilson Line. 
John Park Am. 4. 6. City of San Antonia ......... Wilder. W Rea. 
on Line Carondelet F. Evane. Buffalo ....... J. H. Malet, 
Br 6. 6. John Kelly Daniel, Chicago J. W. Jones. 
Hritie Priace Nowell M. B. Crowell. R. T. Jones. 
Brition Primeeee BE. H. Freeth Nueces... J. Bolger. Marengo ......... W. Abbott. 
Am G. H. Dodge Miss, Dominion 8, Uo. Otrante ... W. Rippeth. 
ir P. Urquhart W. P. Couch. Rialte ....... F Kerr, 
Lord Gough M. Hughes. Sarnia ...... Jos. Gibson. Salerno B. H. Rogers, 
Anehor Line Morgan Line. R. Potter. 
Anchoria W. Brown Br. Canada ..... Thos. Foote. Br. Aguan.. J. Adair. 
A. Smith R. 8. Rigby. Augustine R. Harwood. 
Mey of R. D. Manro, J, Sumner, lair . G. Dunlop. 
A. Campbell. T. P. Heeley. 8. Adamson. 
Hugh Young. Erin J. Robinson, 24 Off, A. Thomson. 
Dorian J. MeKeague. A. D. Hadley. | Capt. 8. Hughson 
Etbivpia Johan Wilson Greece ........ A. J. Jeffrey. E. ¥. Bannister. 
J. Hedderwick. Helvetia... G. Cochrane. Devonshire Mate Samuel Winter. 
Olympta L. Swain. Holland .... - Wm, Tyson. Durham City .. ecco, Capt. D. D. Galbraith. 
G. Mitchell. Wm. Pearce. Earn Moor R. J. Grey. 
Arrow Line. «++ W. A. Griffiths. J. H. Bennett. 
Br. ©. Thomas. The Queen .. John Milligan. El Callao... J. Scholtz. 
Atlas Line Navigazione Generale Htaliana. || Span, Elcano .. V. de Ispizua. 
Allen J. W. Sanson, It. Gottardo Domenico Viola. Emiliano ........ Don Fer, Bengoa. 
Alvena coves —. MeKay. Letimbro .. OM. Fr. Diliberto. Br Fitzroy.. Henry Gibb. 
one D. Williams. New York and Ouba Mail 8. Co. Horden . ©. A. Topp. 
Andee T.M.MacKnight.' Am. 4, 6. Cienfuegos... Onpt, F.M. Faircioth. || Span Hugo ... A. de Mugica. 
Athos H. Low N. Y., Havana & Mexican Mail 8. 8. Ue. Ger. M. Hulsen. 
Rooth’s 8, 8. Co, (limited). Am, 6.8, City of Alexandria ............ J. W, Reynolds. | Am Light-ship No. 37............. Andrew Jackson. 
Br 6, 6. Ambrose... BE. Bisson. City of Washington ......... W. M. Rittig. Br Ocean Prince .. W. J. Milburn, 
T. Burley. North German Co. 1} Peconic......... G. Evans. 
J, Johnson. Rev. 6: 6. H. Christoffers, | John James. 
JeTOMe Benj, Crimp. H. Supmer. Ponrona .. J. Legoe. 
Bordeaus Steam Novigation Oo. P. H. Berdrow. lj Prydain .. M. Parry. 
rr Chatena Vquemi...., C. F. Journeil, G. Meyer. Roseville... J. Dove. 
Bristel-(Vty Line Th, Jungst. Saint Ronans .. Henry Campbell. 
Br. «. #, Brooklyn City ..... W. Fite R. Bingk. {} Straits of Gibraltar .. G. Griga, 
Jorwy E. Horlor Boedcker,. Saxmundham..... T. M. Milne. 
Liandaff City ...... T. H. Gore. —. Topser. 8. Elcoate. 
Canada Shipping Company. H. Richter. . Vertumuus ... C. E. Cook. 

Br. Lake Nepigon ...... P. D. Murray. W. Willigerod. L. Murray, 
Lake W innipeg H. Campbell, a R. Bussius, Westbourne ......... ..| Ch. Off W. Shaw. 
Cromwell Line Occidental and Oriental 8. 8. Co. Wyle. | Capt. T. L. Rogers: 

Aw «. Lousiana E. V. Gager. Br. 8. Gaelic. W. G. Pearne. New York Herald "Weather Service. 
New Orleans... T. P. C. Halsey. J. Metcalf, | Br. Amicitia.............. P, Reimers. 
Clyde Line. Ocean Nteimah ip Company. Britannic.. H. Parsell. 
Am VOR OW, J, C. Norton. Am. 4.46, Cityof Augusta ..... J. Catharine. Barracouta Robert Hubbard. 
Line Ovean ic Am, N. M. Hopkins, 
Ami G, H. Morse. City of Puebla .... Jobn Deaken. 
Or. . Haine. Mariposa .... H. M. Hayward. Br. Devonia........ W. G. Crockhart. 
at Edw Ww lie, || , Old Dominion dtea mahip ‘Company. Eureka R. B. Quick. 
Her Am. 4.68. Manhattan ............. Frank Stevens. Am. El Paso .. H. 8. Quick. 
Ntruria Oregon Railway and Co. El Monte J. W. Hawthorn. 
M Am, 6.8, Columbia Fred Bolles, |, Br. Germanic.. B Gleadell, 
AM x E, Polemann. Am Knickerbocker......... F. Remble, 
Pacifie Mail Steamship Company. Ger Moravis......... 0. Pezoldt. 
conned a. MR. 6. CONG. J. Henderson. || Am Niagara 8. V Bennis. 
Umb Saeed w ™ Mick City of Rio de Janciro....... W. B. Seabury. || Br. Nova Scotian . R. H. Hughes. 
Me Mickan, City of Para... L. Dexter. Portia Henry Dawson. 
Raward Carr's 8. 8, Line. Granada J. L. Lockwood, | Pennsylvania ........ A.J. A, Mann. 
Avetralia. D. 8, Austin. Sailing vessels. John H 
++ Winkler. Quebec Steamshi ny. Br. bk. Abbyssinian .... ohn Hughes. 
N. Maass. Br, s,s. Muriel. G. 8. Locke. | Am Alice ..... W. G. Kair, 
POLY A. Kubn. J. 8. Garvin. Nor Artemis . E. E. Moe. 
Tacrmina encore W. Frank. Red ‘ Am be. Abbie ‘Nifford.. D. W. Storer. 
Fabre Line Am, 46.8, Sam. Hess. Br. J. H. Weldon. 
Fr ©, P. Yerries. Red Star Line. | Am. sehr. Anna B. Hutcheson D. Zeluff. 
Line Bolg. 6. ©, G. Dodge. bg. Arcot . po J. Cates, 
Br. 6. ©, Boston City....... T. Davies Nederland .. A. J. Griffin. bgt. Bonny C. Burgess. 
Brock holm Clty K. Doyle. Noordiand .... H. B, Nickels. Ger. bk. Bremerhaven ... A. Witte, 
General Trens- Atlantic Steamship Oo. Rud. Weyer. || Am. sehr, C. B. Chareb...... N A Anderson. 
A Rhyniand,...:........ J. Jamison. Swed. bk. Carl von Dobein..... Jonssen, 

Beet M Vader land ©, H. Grant. Br. sp. Chas, 8, Whitney .. Geo. D. Spicer, 
Tr Waesland ........ J. Ueberweg. Am. bk. Chas. R, Lewis.. A. Montgomery. 
Westerniand............. . W. G. Randle, schr, Comet W. A. Aldrich. 

(Great Weatern 8, 8. Line P. Caland.... F. HH. Bonjer. Am. bg. Daisy Boynton........... Harding. 
Br. Oh, Off, E. Crossman, Leerdam ....... G. 8. Stenger. | Ger. sp. Dakota... N. E. Schaeffer, 
War wiok Capt, L, Morice. Schiedam .... A. Potjer. || Am. E. B. Sutton.............. ©, O, Carter, 
W orcester W. Stamper. Zaandam ... H. v. d. Zee, schr, Edward R. Emerson ......... A. H. Child. 
Guiow Line. Rotterdam....... G. V. Vis. T. H, Zincke. 
Br. Geo, 8. Murray. W. A. Bakker. Am, bk, Basex ........... G. W. Hall. 
8. Brooks Royal West India Mail 8. 8. Go. Ger. - sp. Fidelio ......... T. H. Schiitte. 
J, Douglas. Dtch. «. Oranje J. A.J, Lacrooy.| Am. bk. Florence............... Mate A. P. Goodman, 
Wiseonain KE. Bentley Royal Mail Steamship ‘Co. schr. Florence Rogers ..... Capt. T. 8. McLeod. 
Wyoming. ©, Rigby. Am. «6. City of Dallas.................... W. Read, Ger. ap. Friedlander ......... ............ J, Bellmer. 
Mambur g- American State Line, Georg......... Scholtz. 
Ger «,. Bohemia R. Karlowa. Br. 46,8, State of Georgia ............... G. Moodie. Nor. bk. Grundloven ae 0. G. Ellingsen. 
W. Kuhlewein. State of lndiana............... A. Ritchie. 8. Falch Muns. 
Gothia H. Bauer. State of Pennsylvania ...... A.J. A Mann, Ditch. bk. Helena.. T T. Verbeet. 
H. F. Schwensen State of Nebraska ..... A. G. Braes. Br. lodine........... Adam Smith. 
Lessing ........ H. Barends. State of Nevada................. J. A, Stewart. bkt. Josephine........... Chas. Brown. 
Rheetia R. Karlowa. Thingvalla Line. . Br. bk. Jose E. More......... A. Lenhard. 4 
A. Albers, Dan. 8. Geiser ....... W. Miller. bg. Kenilworth ...... P. Doig. 
H. Schmidt Hekla ..... A, @. Thomsen. Nor sp. Komandor Svend Foyn... J. Bryde. 
Suevia ©, Ludwig. Island Skjodt. Am bg. L. F. J.V. McKowen. 
C. Hebich Thingvalla 8. T. H. Laub, L. & W. Armstrong ... ...... A. Alexander. 
win Sorew Line. » It. bk. Lazzaro Bianchia.............. D. Nicola, 
City of Chanter Br. 8. RichMond HIN A. Hyde. Ger. bk. Leocadia... Jobn Stohff. 
of Fred Watkins Tower Hill......... F.Archer,R.N.R| Am. bg. Lilian ... H. T. Schive. 
tf Ludgate Hill... 20 Off. H. Dumaresy. | Br. sp. Mabel Taylor Chas. E, Durkee. 
Gay of R Leitch. Tyne and Wear Steamship Co. Benj. Berry. 
British Queea R Wills. Br as. City of Newcastle ...... ...... Capt. R. Townsend. schr. Pardon G. Thomsen.... A. B. Chase. 
United States and Brasil Mail 8. 8. Co. Br Ch, Off. O. Lund, 
Jobustom Line Am. «4. Advance James Lord. Am bg. Ruby.. | Capt. A. J. von Post. 
Br Nessmore Geo, Elliott. ferren Line. bk. Sarah... L. R. Hale. 
amport & Holt's Company. Samuel Walters. | Sarah Doe .... B. 8. Merryman. 
Merechal........ G. Braithwait. W. Gleig. | Am. bg. Stacy Clark.................. ©, M. Haskell. 
W, Sprathly. BE. Maddox. It. bk. Teresa G. Boetto. 
\ F. Graham White Cross Line. | Br. D. Keiffe. 
A, Matheson. Belg. 8. DeRuyter. J.J, Brarens. Am. Tillie J. W. Carty. 
P. H. Tanner. Pieter de Coninck E. Smit. Ger. sp. Union ........ H, Fokken. 
Obers Jas. Clark. H. Meyer. bk. Victoria............ B. F. Rehm. 
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UNITED STATES SIGNAL SERVICE 


MONTHLY WEATHER REVIEW. 


Vou. XV. 


WASHINGTON CITY, JULY, 1887. 


INTRODUCTION. 


This REVIEW treats generally the meteorological conditions | 


of the United States and Canada for July, 1887, and is based 
upon reports of regular and voluntary observers of both coun- 
tries. Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and their 
approximate paths shown on chart i, on which also appears the 
distribution of icebergs and field ice reported. In tracing the 
centres of the paths of these storms, data from the reports of two 
hundred and twenty-seven vessels have been used. The storms 
which occurred over the ocean were rather evenly distributed 
throughout the month, and developed greatest energy to the 
eastward of the fortieth meridian ; barometric pressure below 
29.00 inches (762.0 mm.) being reported on two dates. There 
was an unusual prevalence of fog in the vicinity of Newfound- 
land, and the dotted shading on chart i shows the limits of 
the fog-belts to the westward of the fortieth meridian. 

The average number of areas of low pressure for July during 
the last fourteen years is nine; on chart i for the present 
month are traced the paths of seven such areas, or two less 
than the average for July. 

Over the central and northern portions of the country to the 
east of the Rocky Mountains the most noteworthy meteorologi- 
cal feature of this month is the unusually high mean tempera- 
ture, the region of greatest excess of heat being the lower lake 
region and portions of the Ohio Valley and middle Atlantic 
states, where the temperature averaged from 4° to 7° above 
thenormal. Chart v exhibits, for selected stations in the heated 
area, curves illustrating the current and normal temperatures 
of July, and will be found of especial interest, as this month 
over a large part of the country has been the warmest that has 
occurred since the establishment of Signal Service stations. | 


The monthly precipitation for the Atlantic coast and east 
Gulf states, extreme northwest, and for portions of the middle 
and southern Rocky Mountain districts, is generally in excess 
of the average; in the Lake region, central valleys, and west 
Gulf states it is below the average. 

The very heavy rains near the close of the month in Georgia 
and South Carolina, caused a destructive freshet in the Sa- 
vannah River, which at Augusta, Ga., was higher than has 
been known for more than twenty years. Local freshets in the 
smaller streams were numerous during the month in the states 
bordering on the Atlantic. 

In the preparation of this REVIEW the following data, 
received up to August 20, 1887, have been used, viz., the 
regular tri-daily weather-charts, containing data of simulta- 
neous observations taken at one hundred and thirty-three Sig- 
nal Service stations and twenty-four Canadian stations, as 


telegraphed to this office ; one hundred and sixty-seven monthly 


journals and one hundred and sixty-nine monthly means from 
the former and twenty-four monthly means from the latter; 
two hundred and sixty-nine monthly registers from voluntary 
observers; sixty monthly registers from United States Army 
post surgeons; marine records; international simultaneous 
observations; marine reports through the co-operation of the 
‘*New York Herald Weather Service ;” abstracts of ships’ logs 
furnished by the publishers of “The New York Maritime 
Register ;” monthly weather reports from the local weather 
services of Arkansas, Illinois, Indiana, lowa, Kansas, Michi- 
gan, Minnesota, Mississippi, Missouri, Nebraska, New England, 
New Jersey, North Carolina, Ohio, Oregon, South Carolina, 
and Tennessee; and the Central Pacific Railway Company ; 
trustworthy newspaper extracts, and special reports. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean pressure for July, 1887, deter- | 
mined from the tri-daily telegraphic observations of the Signal | 
Service, is shown by isobarometric lines on chart ii. The area | 
of maximum pressure for July is shown by the isobar of 30.1, 
and oceupies the north Pacific coast: the area of minimum 
pressure covers portions of the southern and middle plateau 
districts, and is indicated by the isobar of 29.85. The mean 
pressure over all the districts to the east of the Rocky Moun- 
tains generally ranges between 29.9 and 30.0, being greater | 
over the southern portions of the country than in the northern 
districts. 

Compared with the mean pressure for the preceding month, | 
an increase is shown along the south Atlantic and Gulf coasts, 
and over the entire country from the Mississippi River to the 
Pacific coast; the excess is more than .10 over nearly all of 
the Rocky Mountain region, and over portions of the middle. 
and southern plateau districts it amounts to .15 0r more. To) 
the eastward of the Mississippi, north of the thirty-fifth par- | 
allel, the mean pressure for July is slightly below that for | 
June, the deficiency being less than .05, except in the Saint 
Lawrence Valley, New England, and the Maritime Provinces | 
of Canada, where it is .05, or slightly more. 

The departures from the normal pressure for the various sta- | 


tions are given in the tables of miscellaneous meteorological 
data; they are also graphically exhibited on chart iv by lines 
connecting stations of normal or equal abnormal values. As 
will be seen from this chart the mean pressure for July is 
about normal over nearly the whole country; the maximum 
deficiency being .03, and the maximum excess, .06. The re- 
gion over which a deficiency occurs extends from the Gulf of 
Mexico northward to the Lake region, Minnesota, and Dakota, 
while in all other districts the mean pressure is normal or 
slightly above. 
BAROMETRIC RANGES. 

The monthly barometric ranges at the various Signal Service 
stations are also given in the table of miscellaneous data. The 
following are some of the extremes: 


! 
Greatest. | Least. 


Alpena, Mich | Key West, Fia......... 

Boston, Mags .............-- Cedar Keys, Fla 0.23 
Mount Washington, N. 0.65 || Brownsville, Tex 0.25 
New Haven, Conn 0.64 || Rio Grande City, Tex 0.27 
0.27 
Mackinaw City, 0.62 || Low Angeles, Cal 0.27 
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MONTHLY WEATHER REVIEW. 


JULY, 1887. 


AREAS OF HIGH PRESSURE. 


In the examination of the tri-daily weather charts, con- 
structed with reports received from the Dominion of Canada 
and all parts of the United States, eight well-defined areas of 
high pressure have been traced with sufficient accuracy to war- 
rant a brief description of them. The general direction of | 
movement of these high areas has been easterly, with the ex- | 
ception of numbers iii and vy, which was southerly. Six of| 
these areas first appeared off the coast of Oregon and Wash- | 
ington Territory; one moved southwestward from the vicinity | 
of Newfoundland, and the remaining one passed northeast-_ 
ward along the Atlantic coast. In tracing their tracks it was 
noticed that a high area prevailed during nearly the whole | 
month off the coast of Oregon and Washingtor Territory, and, | 
at intervals, it would apparently start eastward, divide into 
two areas, one returning to the coast and the other taking an 
easterly course. 

The attendant phenomena upon the areas traced for July 
have not been of such a positive character as to warrant a) 
description of each. Light gradients, both in pressure and | 
temperature, generally fair weather, and moderate wind veloci- 
ties have been the general accompanying conditions. 

The following are general descriptions of the tracks pursued 
by the several areas of high pressure: 

I.—This area is a continuation of number iv for the month 
of June. On the Ist of July it was off the North Carolina 
coast, with a pressure of 30.24. It moved slowly northeastward 
and disappeared on the 6th off the coast of Nova Scotia. 

Il.—This area was central off the coast of Oregon on the 
Ist. After remaining in that vicinity for seven days it started 
rapidly eastward, arriving in West Virginia on the 12th. It 
then moved southward and left the east Florida coast on the 
14th. 

iI1.—The morning reports of the 7th located this area on the 
coast of Washington Territory. It remained in that vicinity 
until the Lith, when it started eastward over British Columbia 
and Manitoba, arriving over the Province of Ontario on the 
15th. It then took a southwesterly course towards Texas, | 
and disappeared off the Texas coast on the 18th. 

[V.—This area was first located off the coast of Washington | 
Territory on the 13th. It started eastward on the 16th and 
moved directly to Nebraska. It then changed its course to 
northeast and passed beyond Lake Superior on the 20th. 

V.—The morning reports of the 19th indicated that a high | 
area was approaching Nova Scotia from the north. It moved | 
slowly southward, and after remaining off the coast of Nova) 
Scotia until the 25th it disappeared. | 

VI.—This area was first located off the Oregon coast on the | 
2ist. It moved rapidly eastward to Lake Huron; it then 
changed its course to the northeast and passed beyond the | 
stations of observation on the 24th. 

VIl.—The morning reports of the 23d indicated the approach | 
of a high area from the Pacific Ocean to the Oregon coast. It 
soon after appeared and moved over Washington Territory. | 
It then changed its course and moved southeasterly into 
southern Dakota; it then passed directly eastward over the 
Lake region to the coast of Nova Scotia, where it disappeared 
on the 3ist. 

VIILI.—On the morning of the 25th a pressure of 30.24 was 
reported from Washington Territory. The centre of the high 
area seemed to be to the northward. It moved into British 
Columbia and then started southeastward to Iowa. It then 
pursued a northeast course and was central north of Lake 


_southeastward. 


passed over lower New England on the 18th. 


/panied by an area of cloud and rain. 


Islands, West Indies. The course of six of them was generally 
eastward, with several peculiar temporary deviations. The 
seventh followed the course usual for West Indies’ cyclones, 
and will be more fully deseribed hereinafter. 

The following table shows the time first and last observed, 
latitude and longitude, and the average hourly velocity of 
each area of low pressure traced for July: 


| First observed. Last observed. Average 
Areas oflow | progress in 
preeeeee. Date and - Date and _ | miles per 
time. Lat. N. | Long. W. time. Lat. N. Long. W. hour. 
| or} or ov 
No. 2, 3p.m. 3600; 3p.m. 49 00 37 20.0 
7, 3p-m. 53 00 III 00 | II, 10 43 00 00 23.0 
BES 8, p.m. 54.00 11600 11, 7 a.m. 97 43 00 | 23.0 
TV 23, 7 52 00 | 7o co 14, 47 00 59 00 | 20.0 
13, 2p.m. 00 19, 74. m. 36 oo 75 00 32.0 
20, 10 p. m, 41 30 g2 00 23, 3 pP-m. 51 00 67 00 | 38.0 
22, 7 4.m. 15 oo 70 00 31, 10 p.m. 34 00 89 00 10.0 


Average rate of progress, 22.6 miles per hour. 


The following are brief descriptions of the areas of low press- 
ure traced, with mention of some of the more important me- 
teorological conditions attending them : 

I.—The afternoon reports of the 22d indicated the presence 
of a light barometric depression in southern Colorado, with a 
minimum pressure of 29.74. It at once moved to Lake Superior, 
with a decrease in pressure to 29.68. Its subsequent course 
was eastward, passing over the lower Saint Lawrence valley 
and Newfoundland, leaving the coast on the Sth, with a central 
pressure of 29.42. It was attended in its whole course by light 
rain and occasional brisk winds. 

I1.—On the afternoon of the 7th a pressure of 29.68 was re- 
ported from the region just north of Montana. Subsequent 
reports disclosed a well developed area of low pressure. It 
moved over a path slightly south of east and passed off the 
New England coast on the 11th, with a minimum pressure of 
29.56. Light rains and fresh to brisk winds prevailed in its 
vicinity during its eastward progress. 

III.—This area of low pressure was first noticed in the Sas- 
katchewan Valley on the evening of the 8th, with a minimum 
pressure of 29.68. It moved slowly southeastward into south- 
ern Dakota where it disappeared on the llth. Light rains 
fell in Nebraska and Dakota along its path. 

IV.—A low area appeared in the lower Saint Lawrence 
valley on the morning of the 13th, accompanied by light rains 
and fresh winds. It at once moved eastward and passed beyond 
the field of observation on the afternoon of the 14th. 

V.—The pressure on the afternoon of the 13th was reported 
as 29.50 in the region just north of Montana. Subsequent re- 
ports indicated that a well defined low area was moving 
On the 14th it was central in eastern Da- 
kota. On the 15th it had moved southwestward into Colorado. 
It at once began moving northeast and was over Lake Superior 
on the 16th. Its course was then changed to southeast and it 
It afterwards 
moved southward along the coast to Virginia and disappeared 
on the 19th. During its whole progress its gradient was very 
light, often not averaging one-tenth of an inch for two hun- 
dred miles. Occasionally light rains and light winds prevailed 
along its path. 

ViI.—The evening reports of the 20th from the central Mis- 
sissippi valley defined a slight barometric depression accom- 
The rain-area rapidly 
spread over the country eastward to the Atlantic coast, and 


on Cho low pressure area slowly moved eastward to Indiana and 
AREAS OF LOW PRESSURE. then northeastward to the lower Saint Lawrence valley, dis- 
Seven areas of low pressure have been defined and their appearing on the 23d. The extended area of rain which pre- 
paths traced from the tri-daily observations for the month of | vailed during the progress of this low area was remarkable, 
July. Chart i exhibits these paths. Three of the low areas covering the entire country east of the Mississippi River. 
were first noticed in the region north of Montana, the fourth! VII.—This low area was the only depression which passed 
in Colorado, the fifth in Iowa, the sixth north of the Province | within the limits of observation during the month that proved 
of Quebec, and the seventh in the vicinity of the Windward to be dangerous to all classes of vessels. Its first appearance 
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and subsequent course entitle it to be placed among that 
class of storms known as West Indies’ cyclones. 

The following report of Mr. A. P. Goodman, mate of bark 
‘¢ Florence,” of Boston, located at Barbadoes during the time 
it prevailed in that vicinity, will illustrate its severity : 


July 20th.—During the last two days we have had light squally weather, | 
with rain showers and very close, sultry weather and a falling glass. At 4a. 
m., Greenwich time, 20th of July, the weather commenced to threaten, the 
glass having fallen to 29.64. We put out extra ropes and lines and made all 
secure for a blow; at 6 a. m. blowing heavy, with squalls of rain and a sea 
rolling in from the sse.; 7.30, wind increasing in the squalls; 8.30, in a ter- 
rific sqnall we parted all our lines and drove over to the other side of the 
Creek, doing considerable damage; about the same time we saw distress sig- 
nals out to the Roads, and when daylight broke it was something terrific to 
look at, there being no less two barks, one barkentine, one brigantine, one 
two-masted schooner, one small steamer, and two condemned vessels on the 
shore ; one bark and barkentine completely broken up; the sea was like a 
mountain on the shore. 


The path pursued by this cyclone, as determined by a num- 
ber of vessels’ logs, reports, and observations received from 
vessels sailing on the Gulf of Mexico, the Caribbean Sea, and 
vicinity, appears to have been a little south of Barbadoes on 
the 20th, moving east. It then moved eastward over the 
central portion of the Caribbean Sea just north of N. 15° to 
W. 85°, then northwest over the extreme eastern portion of 
Yueatan to about N. 25°. At about the latter point its path 
seems to have been northerly for a few degrees and then 
changed to northeast. It arrived on the coast of western 
Florida on the morning of the 27th, with a minimum pressure 
of 29.60 and a wind-velocity of fifty-four miles per hour or 


more. After reaching the coast of Florida its course con- 


tinued northeast to the vicinity of Augusta, Ga., then west- 
ward, arriving in northern Mississippi on the evening of the 
31st, where it finally disapeared early in August. Its progress 
through the Caribbean Sea and the Gulf of Mexico appears 
to have been between fifteen and twenty miles per hour, and 
was accompanied by destructive winds and heavy rainfall. 
Reports of a number of vessels wrecked have been received 
from the western Florida and northern Cuban coasts. 

The progress of the cyclone after leaving the Gulf of Mexico 
was reduced to about ten miles per hour. Its violence also 
appears to have been slightly reduced, judging from the fol- 
lowing maximum wind-velocities, in miles per hour: Cedar 
Keys, Fla., 54; Pensacola, Fla., 36; Jacksonville, Fla., 36; 
Savannah, Ga., 36; Augusta, Ga., 20; Atlanta, Ga., 30; 
Mobile, Ala., 26. The rainfall was very heavy in Florida, 
Georgia, and eastern Alabama. The following are the total 
amounts, in inches, reported during the time the influence of 
the cyclone prevailed: Jacksonville, Fla., 3.50; Titusville, 
Fla., 4.54; Cedar Keys, Fla., 8.00; Pensacola, Fla., 1.34; 
Montgomery, Ala., 3.57; Atlanta, Ga., 8.93, and Augusta, 
Ga., 6.02. This heavy rainfall, in connection with the high 
winds and swollen rivers, was very destructive to the growing 
crops and public highways. 

Through the kindness*of Padre B. Vifies, 8. J., Director of 
the Magnetic and Meteorological Observatory, Belen College, 
Havana, Cuba, the Chief Signal Officer was kept informed by 
telegraph of the progress of the cyclone before it reached the 
coast of the United States, and timely warning was given to 
the shipping on the Gulf and south Atlantic coasts, both by 
cautionary wind signals and special storm messages. 


NORTH ATLANTIC STORMS DURING JULY, 1887. 


[ Pressure in inches and millimetres; wind-force by Beaufort scale. } 


The paths of the depressions that have appeared over the 
north Atlantic Ocean during the month are determined, approxi- 
mately, from international simultaneous observations furnished 
by captains of ocean steamships and sailing vessels; abstracts 
of ships’ logs and other data collected by the Signal Service 
agencies at the ports of New York, Boston, and Philadelphia; 
reports received through the co-operation of the ‘‘ New York 
Herald Weather Service ;” and from other miscellaneous data 
received at this office up to August 21, 1887. 

Seven depressions are traced, of which two passed eastward 
over the northern extremity of Newfoundland and advanced 
to the northward of the British Isles; two moved eastward 
from the coast of the United States south of the forty-fifth 
parallel, and three first appeared over mid-ocean. The gen- 
eral course of direction of the depressions was east-northeast, 
and their rate of progression was, as a rule, slow. Barometric 
pressure ranging below 29.00 (736.6) was reported on the 8th 
over mid-ocean, and on the 26th to the southward of Iceland. 

The more severe storms of the month were included within 
three periods, viz., from the 7th to the 12th hard gales pre- 
vailed over mid-ocean, attending the passage of depressions 
numbers 2 and 3; during the 13th, 14th, and 15th fresh gales 
were occasioned to the southward and eastward of Newfound. | 
land by depression number 4, and from the 25th to the 28th, | 
inclusive, fresh to whole gales occurred from the thirtieth 
meridian to the British Isles, accompanying depressions num- | 
bers 6 and 7. No storm of marked violence occurred off the | 
Atlantic coast of the United States, although moderate gales | 
and unsettled weather were reported west of the fifty-fifth | 
meridian and north of the thirty-fifth parallel during the 
greater portion of the second and the latter part of the third 
decades of the month. 

From the 11th to the 14th, inclusive, and during the 27th | 
and 28th, the barometric pressure in the vicinity of the 
Azores was relatively low; during the balance of the month 
the barometer continued high in that locality. Over mid- 


ocean the pressure was high in the trans-Atlantic routes until 
the 5th, from which date until the 12th the barometer was 
generally low and fluctuating. During the second decade 
generally high pressure prevailed, except to the northward of 
the British Isles and west of the forty-fifth meridian. During 
the third decade the barometer continued low in, and to the 
northward of, the trans-Atlantic routes east of the thirty-fifth 
meridian. The cyclone which passed eastward over the Carib- 
bean Sea and over the Gulf of Mexico during the third decade 
of the month is described under the heading of ‘ Areas of 
low pressure.” 

In July, 1886, twelve depressions appeared over the ocean, 
of which seven were continuations of areas of low pressure 
traced on the North American continent; three storms tra- 
versed the ocean from coast to coast, one of which first ap- 
peared in the Caribbean Sea and passed into the Gulf of 
Mexico, whence it advanced northeast to the northward of the 
British Isles, closely following the course of the Gulf Stream. 

In July, 1887, the storms, while being somewhat less fre- 


‘quent than in corresponding months of previous years, were of 


unusual summer strength to the eastward of the fortieth 
meridian during the three storm periods herein referred to. 
The following are brief descriptions of the depressions traced : 
1.—This depression was central on the 2d over the northern 
portion of the Gulf of Saint Lawrence, with barometric press- 
ure ranging to about 29.70 (754.4), whence it moved northeast 
to about N. 54°, W. 51° by the 3d, with an apparent decrease 
in central pressure. During the next three days the storm- 
centre is given a probable track along the fifty-fifth parallel, 


‘after which it moved southeast and united with depression 


number 2 in N. 50°, W. 24° on the 7th. 
9.—This depression originated southeast of the Banks of 
Newfoundland on the 6th, and, moving northeast, united with 


depression number 1 on the 7th, on which date barometric 
pressure about 29.30 (744.2) was shown. 


By the 8th the centre 
of depression had moved north-northeast to N. 55°, W. 21°, 
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with barometer readings ranging below 29.00 (736.6), after | 
which it circled westward four degrees, with a marked increase | 
in pressure; daring the 10th and 11th the storm moved north- 
east to the north of Scotland, with an appreciable loss of 
energy, and disappeared beyond the region of observation | 
after the latter date. 

The following special reports refer to disturbances encoun- | 
ome during the passage of depressions numbers 1 and 2: 

Capt. T. H. Gove, of the s.s. “‘ Llandaff City,” reports a 
oo of hurricane force on the 7th and 8th; wind veered from | 

. to nw.; lowest barometer, 28.88 (733.5), at 9 p. m. of the 
7th, in N. 51° 7’, W. 21° 16’. Capt. T. Roberts, of the s. s. 
“ Scythia,” reports a strong s. to w. gale during ‘the 7th and 
Sth, between N. 51° 20’, W. 15° 32’, and N. 50° 47’, W. 21° 08/; | 
lowest barome ter, 2 9.30 (744.2), at 5.30 p. m. of the 7th, in N. 
51° Oo”, W. 17° 56’. The gale was accompanied by a high con- 
fused sea. Fourth Officer J. H. Donne, of the s. s. “Oity of | 
Richmond,” Capt. A. Redford, commanding, reports a strong 
s. to w. gale during the 7th and Sth; lowest barometer, 29.22 
Wy .2), at 8 p. m. of the 7th, in N. 50° 58’, W. 17° 47’. 

Capt. N. Maass, of the s. s. “ Marsala,” reports a whole w. | 
to nw. gale from the 7th to 9th; lowest barometer, 29.18 (741.2), 
at 9 a. m. of the 8th, in N. 46° 26’, W. 34° 31’. Commodore | 
W.G. Randle, of the s. 8. “ Westerfiland,” reports a strong | 
nw. to sw. gale from the 7th to 9th; lowest barometer, 29.81 | 
(757.2), at 9 a. m. of the 8th, in N, 44° 56’, W. 38° 03’. Capt. | 
J. Seott, of the s. 8. “ Buenos Ayrean,” reports a moderate | 
gale on the 7th and 8th; wind veered from ne. to e. and sw. of | 
lowest barometer, 28.88 (733.5), at noon of the 8th, in N. 55° | 
20’, W. 24° 04. 


3.—This depression passed eastward over the northern por- | 


tion of Newfoundland during the night of the 7-8th, and was | 
central on the morning of the 8th in about N. 51°, wW. 55°; by 
the Oth it had advaneed about five degrees east, and on the 
10th the storm-centre was located in N. 53°, W. 38°, with evi- 
dence of great energy; moving slowly south of east the de-| 
pression was central on the llth in N. 52°, W. 29°, with 
pressure about 29.40 (746.7), whence it advanced east-north- 
east to the northwest of Ireland by the 13th, after which it 
passed beyond the region of observation. 

The following special reports refer to this storm: Capt. M. 
de Jousselin, of the s. s. ‘* La Bretagne,’’ reports a moderate 
gale on the 8th; wind veered from sw. to w.; lowest barom- 
eter, 20.72 (754.9), at 8 a. m., in N, 42° 07’, W. 58° 10’. Capt. | 
H. F ‘reeth, of the s. British Princess,” reports a mode- 
rate to fresh gale from the 7th to the 11th; wind veered from 
s. to w.; lowest barometer, 29.65 (753.1), at 8 a. m. of the 
Lith, in N. 46° 52’, W. 31° 34’. From the 12th had strong 
aw. to w. wind to w. 62°. 

4.—This depression advanced to the eastward of Nova 
Seotia by the 12th, with barometric pressure below 29.60 (751. 8),| 
and, passing slowly northeast during the 13th, 14th, and 15th, 
disappeared to the northward of the fiftieth parallel by the 
16th. The storm possessed considerable energy, and pressure 
ranging to about 29.40 (746.7) was shown on the 14th and 15th. 

5.—This depression first appeared off the coast of the United 
States in about N. 30° on the 18th, and moved east-northeast 
to the eastward of the Newfoundland Banks by the 20th, after 
which it dissipated. The depression, while being of slight 
depth, oceassioned rain and fresh to whole gales during the 
19th and 20th. The following special report has been rendered 
relative to this storm: Oapt. Thos. Davis, of the s. s. ‘* Boston 
City,” reports a whole gale on the 19th; wind veered from s. 
to sw. and n.; lowest barometer, 29.74 (755.4), at 7 p. m. of 
the 19th, in N. 48° 31’, W. 46° 30’. 


6,—This depression is first charted in N. 55°, W. 25°, under 
date of the 25th, whence it moved northeast to N. 59°, w. 
21° by the 26th, with central pressure below 29.00 (736. 6), 
after which the storm-centre passed beyond the region of ob- | 
servation, although its presence to the northward of the Brit- | 
ish Isles was indicated by south to west gales and rain to the | 
fiftieth parallel during the 27th and 28th. The storm pos- | 


| sessed great energy throughout, as is shown by the following 


special reports : 

Oapt. W. Kuhlmann, of the s. s. ‘* Main,’’ reports a strong 
gale on the 26th and 27th ; wind veered from sw. by w. to w. 
by n.; lowest barometer at 6 p. m. of the 26th, in N. 49° 50’, 
“W. 12° 54’, Capt. D. D. Galbraith, of the s. 8. “Durham 
City,” reports a heavy wsw. gale, lasting from 4 p. m. of the 
26th ‘to 4 a.m. of the 28th; sea very heavy from the west- 
ward; lowest barometer, 29.19 (741.4), at midnight of the 
26th, ‘between Bardsey Island and Cape Clear. 

Capt. W. MeMickan, of the s.s. ‘* Umbria,” reports: ‘‘A 
fresh w. to wnw. gale on the 25th and 26th; lowest barometer, 
29.34 (745.2), at 4 a.m. of the 26th, in N. 50° 007, W. 25° 30’. 
At 4.30 a. m. of the 26th, or thirty minutes subsequent to the 
time of lowest observed’ barometric pressure, a tremendous 
sea struck the ship forward, carrying away rails of forward 
bridge, port side; also main upper bridge, and smashing num- 
ber two hatchway. Water poured down into the forward 
steerage and forward saloon. The wave appeared to be about 
twelve feet higher than the ordinary sea running.” This ves- 
sel was directly in the path of the storm’s vortex, the centre 
of which evidently preceded the wave referred to by the time 
stated. Capt. H. E. Nickels of thes. s. ‘‘ Noordland ”’ reports a 
fresh gale from the 26th to the 28th; wind veered from wsw. 
to wnw.; thence backed to ssw., and ended at nnw.; lowest 
/barometer, 29.26 (743.2), at noon of the 26th, in N. "49° 47’, 
W. 15° 41’. 

7,—This depression moved eastward, north of the fiftieth 
parallel, to N. 51°, W. 33° by the 27th, with central pressure 
about 29.30 (744.2), whence it passed northeast to N. 56°, W. 
25° by the 28th, and to the north of Scotland by the 29th, 
with fresh to whole gales thronghont. 

The following special reports show the general character of 
the disturbances encountered during its passage : 

Mr. T. Cornelius, observer on the s. s. “ Seythia,” Capt. T. 
Roberts, commanding, reports a whole gale on the 27th and 
28th; wind backed from ssw. to sse., and veered to w.; lowest 
barometer, 29.30 (744.2), at 5 hours 46 minutes of the 27th, in 
N. 49° 30’, W. 26° 34’. Capt. W. Kuhlmann, of the s. s. 
‘¢ Main,” reports a whole gale on the 27th and 28th; wind 
veered from s. by w. to nw. by n.; lowest barometer at 2 a. m. 
of the 28th, in N. 49° 42’, W. 20° 26’. Capt. A. G. Thomp- 
son, of the s. s. “* Hekla,” reports a strong gale on the 28th; 
‘wind backed from ne. to nw.; lowest barometer, 29.23 (742. 4), 
at 2 a. m., in N. 52° 50’, W. 32° 15/. 


OCEAN ICE. 


On chart i are also exhibited the limits within which ice- 
bergs and field ice were reported during July, 1887. These 


limits are determined from reports furnished by shipmasters, 


and from data collected by the Signal Service agencies. 

The easternmost ice was passed on the 5th, in N. 52°04’, W. 
41° 16’, By the s. s. ‘* Buenos Ayrean,”’ and the southernmost 
ice reported was observed in N. 43° 30’, W. 50° 05’, from the 
s. 8. “ Minola.” 

Ice was most frequently reported during the month over and 
off the eastern edge of the Banks of Newfoundland, and in and — 
to the eastward of the Straits of Belle Isle; large quantities 
of ice and large icebergs being encountered in the vicinity of 
Belle Isle throughout the month. 

As compared with ice reported during June, 1887, the south- 
ern limit of the ice region has contracted northward about three 
degrees, while the eastern limit is about two degrees further 
west. At the close of June no vessel-reports had been made 
from the north of Newfoundland, which would indicate that 
ice massed in that region had not broken up, and that asa 
consequence the route through Belle Isle Straits was not avail- 
able; with the opening of July, however, reports show that 
| this passage was effected. 

As compared with July, 1886, the southern limit of ice is 
about one and one-half degrees further north, while the extreme 
eastern position in which ice was observed is about six degrees 
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further west. In the vicinity of Belle Isle the aggregate quan- 
tity of ice reported during July, 1887, greatly exceeded that 
reported during the corresponding month of 1886. 

As compared with the corresponding month of previous years, 
the southern limit of ice for July, 1887, is about one degree 
north of the mean southern, and about three degrees east of 
the mean eastern, limit. More than the usual amount of ice 
has been encountered off the northern extremity of Newfound- 
land. 

The following table shows the southern and eastern limits of 
the region within which ice was reported for July during the 
last five years: 


Eastern limit. 


Southern limit, 


Month. | Lat.N. Lee.W. Month. Lat. N. Lon.W. 
or or) or | or 
1883 | 4242 49 57) eos] 446 47 45 44 
DULY, 423 14 | GB || Dually, 45 OO 44 00 
July, 1886 ...... 42 59 49 18 |) Duly, 1886 2... 45 52 *34 30 
43 39 5005 52 04 41 16 
* An isolated fecheny aos some field ice. 
Icebergs and field ice were reported as follows: 
Date. Vessels. Lat. w. Remarks. 
or ox 
t 8.8. Scandinavian..........., 44 36 52 48 | One berg. 
To eastward and in Several bergs. 
Straits of Belle 
Isle. 
Bk. J. W. Holmes ........... 45 40 49 15 One large berg and field ice. 
2 8.8. Sarmatian...............| 51 27 56 21 to Ten large bergs. 
52 44 §2 00 
4 | 90 50 05 One berg. 
Bk, Laura Maria ...... oo} 47 27 45 15 One large berg. 
8. 8. Buenos Ayrean.........Cape Norman to Bergs. 
$204 41 16 
47 08 47 07 A piece of ice. 
47 06 48 13 One very large berg. 
7 | 8, 8. Ethiopia...........cc0e« |< In Narrows, Saint One berg. 
John’s, N. F. 
8. 8. Spain .. “ 46 44 47 2 Do. 
9 8.8. Lake Nipigon... | Straits of Belle Isle | aoe large and small bergs ; also 
i eld ice. 
do.. 5236 One large and two small bergs, 
1 8.8. York © ‘ity 45 46 46 34 One berg. 
13 8. 8. Slavonia... «| 4635 4645 Two large and several small bergs. 
8. 8. Nova Scotian .......«..| Offentrance toSaint Two large bergs. 
John’s harbor. 
B. B. 45 55 44 27 large berg. 
47 20 50 10 Two large bergs. 
15 8.8, State of Nebraska...) So 25 | One large 
16 68.8. Jan Breydel ............ 43 36 44 20 One berg. 
8. B. Nevada ..cccccce 40 54 47 31 One very large berg. 
8. 8. Trave 46 27 47 599 Two pieces of ice. 
8. 47 32 One berg. 
37 | B. B. Greckam |12 miles west of Large quantities of ice andseveral 
Greenly Island very large bergs, 
and through, 
Straits of Belle 
Isle to N. 53°, W 
51°. 
20 68. 8. Boston City ...... ..... 49 20 48 large and five small bergs. 
’ |§ 46 40 47 39 ne large berg. 
21) 8. 8. 46 55 47 30 Do. 
8. 8. 46 46 47 38 Do. 
8.8. C 47 30 Two medium bergs. 
tag 43 44 | One very large berg. 
8. 8. 45 47 30 One large berg. 
BB, | 49 22 Do. 
48 21 4912 | Do. 
8B, 8. Austrian 48 50 18 One very large berg. 
| 52 48 11 to Sixty bergs andsmall pieces. 
SI 27 st | 
8, 8. Sarmatian ........ ...... (4) 48 21 49 12 | One large berg. 
|| 48 or = “ | One very large berg. 
47 3° | Do. 
22 8. 8. Corona ; 45 30 One medium berg. 
23 8. 8. 47 44 One berg. 
24 8.8. Straits of Gibraltar... 52 30 53 30 | Three large bergs. 
25 8.8. Brooklyn City.......... 50 29 47 29 One berg. 
8. 8. Straits of Gibraltar .. | 30 miles east of| Several large bergs; also large 
Belle Isle. | bergs to and in the Straits of 
| ‘ Belle Isle. 
'§ 49 49 45 44 me berg. 
28 8.8. La Gascogne............ 47 50 48 30 | Do. 
46 13 46 or ne large berg. 
8. 8. Furnessia ............... 4601 46 35 Do. 
30 | 8, 8. State of Georgia ....... 4758 49 | Two large and seven or eight 
| small bergs. 
8. 8. Lake Nipigon ......... Near Belle Isle sad | Many large and small bergs. 
in straits. 


FOG. 
The following table shows the limits of fog-areas on the 
north Atlantic Ocean during July, 1887, as reported by ship- 
masters : 


Entered. Cleared 
Date. Vessel. 
| Lat. N.|Lon.W. Time. Lat. N. Lon.W. Time. 
1} 8.8, Prydian .. 4206 65 1 42 06 «666 00 
8, 46 47 40 45 34 49 45 
rt | 8. 8. ses, 42 20 55 45 42 50 45 50 
2 Brig. + 4122 | 69 12 4949 6% 14 
2 8.8. Scandinavian . 43 18 | 59 06 43 20 §9 20 
2/| 8. 8. Donan...... 43 30 | 47 50 43 30 47 30 
3 | 8.8. Circassian 40 59 67 30 40 42 +69 16 
3-4 | 8. 8. Island 47 2)» | 45 30 44 50 00 
4 8.8. Rialto 41 30 | 46 20 41 4800) 
4 8. 8. Eider 41 14| 65 59 40 34 +69 36 
4 | 8. 8. Main 4145 | 52 03 4152) SOS 
5 | 8. 8. Island 43 50 54 00 43 10. 05) 
5 8.8. Main. 44 O1 4254 - “4 34 43, 00 | 
4-5 8. 8. Greece 40 40) 48 14 40 42 | 6a, m, 
3 Brig Arcot .. 39 085 | Delewe re River 
3 8. 8. La Bretagne 43 00 | 5 5235 
7 8. 8. Servia...... 44 00 | 51 00 | 
8 | Sp. Georg... 41 20 | 48 30 | 
8 | 8.8. Bengore I ‘Head .. 42 23 49 28 | 
43 44| 541 28 51 30 
11 8.8. Australia... 41 32 5! 35 41 31 51 45 
1S | GB 4G | 41 14 48 30 
12 | 8. 8. City of Richmond ., 33 | 46 36 40 49 48 48 
12-13 | 8. 43 43 49 CO 11.52 p.m.) 4244 SI 54 2.57 p.m. 
13 | 8.8. 4255| S617. 42 54 37 
13 | 8.8. 4330) 4614 42 50 51 20/ At inter- 
14 | 8. &, 42 34 | 46 4241 48 41 [vals, 
14 | 8. 8. Vaderland................. 4450 3921 
1 48 10 | 43 52 45 20 5° 32 
44 50 12 43 26 30 
15 8. 8. Ludgate Hill. 45 48 38 44 32) 36 
I 8. 8. Warwick .. 47.32 | 46 10 | 3a, m....... 40 1 49 40 | 8p. m, 
15-16 | 8.8. 47 32| 4334 m........ 44 2 S52 24 | 4 p.jm. 
16 | 8.8. Netley Abbey............ 42 43. 50 20 
47 20 44 57 47 57 42 22 
18 Georg 42 24 | GO SO 4245 1 35 
18-20 4735 | 4246 9.20p.m.... 4540, 4316) 2.404. m. 
20 Chateau 40 33 | 98 05 | 9.30a.m...) 4930 48 4p. m 
20-21 «8. 8. Aurania.. | FB | 43 93 | SE SO 
BB, | 42 55 4229 § 27 
22-23 | 8. 8. Devonis 4433) S734. 4513 59 56 
23. «8S. 8. Amalfi 46 00 44 | 43 39 ©5210 
42 16 | SO | 42 25 «449 49 
| OD . 42 83 | 49 | 4432 4451 
25-66 | B. 48 40 40 69 30 
27 | 8. 8. La Bourgogne........... 42 51| 2a.m 4610, 49 06 Iop. m, 
28 | 8. 8. Umbria. 40 4220 §2 30 
30 | 45 20 | 44 30 45 30 460 00 
| | 4727 | 43 10 m.. 406 25 46 II.30p. m 


On chart i the limits of fog-belts to the westward of the 
fortieth meridian are shown by dotted shading. 

In the trans-Atlantic tracks fog was most frequently en- 
countered between the forty-second and fifty-third meridians, 
and over and in the vicinity of George’s Shoal, the southern 
limits of the fog-belts being in about N. 40° 30’. Between the 
fifty-third and sixty-fifth meridians there was a comparative 
absence of fog. Advices indicate that there was an unusual 
prevalence of fog near the Newfoundland Banks during the 
month, which fact may be attributed to the abnormally high 
air temperatures reported to the westward of the fortieth 
meridian, whereby the differences in temperature requisite to 
fog development were more marked along the southern edge 
of the Arctic current, and in the vicinity of the ice-fields. A 
study of the general meteorological conditions which prevailed 
during and preceding the development of fog over and near 
the Banks of Newfoundland shows that, as a rule, its denser 
formation attended the shift of wind to southerly in the east- 
ern quadrants of low barometer areas, by means of which the 
warm, vapor-laden air from the Gulf Stream was blown over 
the surface of the ice-fields and Arctic current. 

Out of a total of twenty-three days for which fog was re- 
ported over or near the Newfoundland Banks, the presence of 
a cyclonic centre in the vicinity of Newfoundland or Nova 
Scotia was shown on fourteen dates; on five dates a low 


barometer area was located in the Saint Lawrence Valley or 
Gulf, and on four dates the meteorological conditions were 
unsettled, with rain, following the passage to the eastward of 
a cyclonic area. 


In the vicinity of George’s Shoal fog was 
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reported on eight dates, and the dependence of its develop- 
ment upon south to east winds was apparent, although the 
precipitation of fog atoms was evidently due more to the con- 
tact between cold, northerly winds to the westward of low 
barometer areas and the warm, humid air from the Gulf 
Stream that had been collected in that region by the winds 
preceding storm-centres, than to differences in temperature of 
air overlying the ocean carrents. The forcing to the surface 


of the coider, deep-flowing waters of the Arctic current over 
George’s Shoal, doubtless contributed to denser and more 
frequent fog formations in that locality. 

Reports show that in the vicinity of Newfoundland a disap- 
pearance of fog closely followed a shift of wind to northerly, 
and in instances wherein fog was encountered to the south- 
ward of the Banks its presence was occasioned by a drift of 
fog-banks following a shift of wind to northerly. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States 
and Canada for July, 1887, is exhibited on chart ii by the 
dotted isothermal lines. In the table of miscellaneous data 
are given the monthly mean temperatures, with the departures | 
from the normal, for the various stations of the Signal Ser- 
viee; the figures opposite the names of the geographical dis- 
tricts in the columns for mean temperature, precipitation, and 
departures from the normal, show respectively the averages 
for the several districts. The normal for any district may be 
found by adding the departure to the current mean for the 
district when the departure is below the normal, and subtract- 
ing when above. On chart iv the departures from the normal 
are illustrated by lines connecting stations of normal or equal 
abnormal! values. 

Over the region east of the one handredth meridian, north of 
the thirty-fifth parallel (which embraces nearly the whole of 
the United States east of the Rocky Mountains), the month of 
July was exceptionally warm, the mean temperature over the | 
greater part of the country named being more than 2° above 
the normal, while in the Lake region, Ohio Valley, and middle 
Atlantic states the excess ranged from 4° to 7°. The mean 
temperature was also above the normal in the plateau districts, | 
but in this region the departures were very slight. In the 
Gulf States, over the eastern Rocky Mountain slope, and along 
the immediate coast of the Pacific the month was cooler than 
the average July, but the deficiency in the monthly mean tem- 
perature was generally less than 2°, although a few stations 
show more marked departures. 

The following are some of the most marked departures from 
the normal temperature at Signal Service stations, where the 
period of observation covers ten years, or more: 


Above normal. Below normal, 


° ° 
7.6 | San Francieco, 308 
Buffalo, ¥ 6.9 Charleston, 8, .. 2.6 
Toronto, Ontarie ......... 6.5 New Orleans, La..... 2.5 
Port Heron, Mich 64 Vicksburg, Mise 2.1 
6.1 Rio Grande City, Tex 165 
pace 5.8 | Galveston, Tex 1.1 


At many of the Signal Service stations, where the period of 
observation extends back ten to fifteen years, the maximum, | 
minimum, and the mean temperatures of July were the 
highest shown by the records. The intense heat of the second | 
decade of the month caused great suffering in the region from | 
the upper Mississippi valley eastward to the Atlantic, and the | 
number of deaths and prostrations resulting therefrom was 
unusually large. The table of comparative maximum and 
minimum temperatures in the Revrew for this month will be | 
found of especial interest as showing the highest temperatures | 
yet recorded at many stations. | 

The curves on chart v show the current and normal tempera- | 
tures for July at the stations given in the following table. This 
chart is of special interest in connection with the notes given 
in this REVIEW relative to the unusually warm weather of July. 
The solid lines in the diagram referred to represent the normal 
for past years, and the dotted lines, the current temperature | 
for July, 1887: 

The following table shows the number of days on which the | 


temperature was normal, above the normal, or below, etc., at 
the several stations: 


Number of days. | Extremes. 

| Above nor-| Below nor-| 

A | | = 

| Ala [8 

2}12.7| 3! 3.7) 69! 15 
Louisville, 3 21 11.7| 29 3| 43 
Milwaukee, Wis 3 20 18. 16 24) 4.4 15 
New York City ....... 22 9-0} 3.3 19 | 15 
Pittsburg, Pa.......... | 7] 3 7.6 15 
Port Huron, Mich ... 1| @ 6! 67) 23) 64] 
3 25 13. 307 3. 22 5.7 15 
Washington City I 22 10.3 29 2.0 4.5) 15 


RANGES OF TEMPERATURE. 


The monthly, and the greatest and least daily, ranges of 
température, at Signal Service stations are given in the table 
of miscellaneous meteorological data. 

The monthly ranges were greatest over the middle plateau 
und at stations along the northern border of the country from 
Washington Territory to Lake Superior, where they were gen- 
erally above 50°; they were least along the south Atlantic, 
Gulf, and Pacific coasts, where they varied generally from 20° 
to 30°. 

The following are some of the greatest and least monthly 
ranges at Signal Service stations: 


Greatest. Least. 
° 

Fort Spokane, ......... $906 || Rey West, ese 
54.9 Fort Canby, Wash......... 


The greatest daily ranges over the entire country varied 
from 16° at Key West, Fla., on the 2d, to 53° at Fort Klamath, 
Oregon, on the 5th; along the Atlantic and Gulf coasts, in the 
Lake region, Ohio and central Mississippi valleys they varied 
generally from 20° to 30°; in the Rocky Mountain region they 
generally exceeded 40°. 

The least daily ranges varied from 5° to 10° at stations in 
the vicinity of the Atlantic, Pacific, and Gulf coasts; over the 
interior of the country they were generally from 10° to 15°, ex- 
cept in the Rocky Mountain districts, where they were 20° or 
more. 

HIGH TEMPERATURES. 

The following notes, relative to the high temperatures of the 
month, have been received from Signal Service and voluntary 
observers : 

Clinton, Clinton Co., Iowa: the period from the 5th to the 17th may be 
called the heated term of the month; the maximum temperature, 104°, oc- 
curred on the 16th; the mean temperature for the period named was 80°; both 
the maximum and mean are the highest on record at this place; on five days 
the temperature rose above 100°. 

Red Bluff, Cal.: the temperature rose to 112° on the 8th; this is the highest 
since the establishment of the signal office in 1877. 

Cairo, Ill: on the 12th the weather was hot and sultry, maximum tempera- 


a. 
= — 
° 
‘ 16.9 
19. 
19.8 
20.6 
20.9 
21,6 
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ture, 94°; two cases of prostration by heat were reported; on the 13th the ex- Deviations from normal temperatures—Continued. 
cessive heat caused partial suspension of all out-door work. 

Davenport, Iowa: four cases of prostration by heat occurred on the after- | . kw en £ Fi 
noon of the 12th; on the 16th several cases of prostration from heat occurred; stat Galion es | ee Eos 3 
on the latter date out-door work was on account of the intense heat. 4 
Several cases of prostration by heat also occurred on the 29th. 

Louisville, Ky.: a large number of sunstrokes occurred in this city during) 
the period of intense heat from the 15th to the close of the month; the maxi- | ae a ey © B a 
mum temperature of the month, 102°, occurred on the 29th. 70.4) 26 75.t +47 

Saint Louis, Mo.: the intense heat from the 15th to 18th and from the 28th | Rockford ................ cesses) WIDMODAGO...... cece creees 72.1 | 14 75.6 : 3-5 
to 30th caused a large number of sunstrokes, many of which proved fatal. treed: ~ “ema | De Kalb.....cceorerseeeerees 71.3 7 75.90 3.7 

a. Milwaukee, Wis.: the highest temperature recorded at this station since its | Blue Lick...............csseesseeee) Clark 76.6 | 10 81.4 t 4.8 
establishment occurred on the 16th; the maximum, 100°, was recorded at | Comnersville.........c0cesseeeesee Fayette 75-5 | § 79.5 4.0 

Baltimore, Md.: the 16th was the hottest day that has occurred since Sep- | 
tember 7, 1881, the temperature reaching 101° ; one deathand several prostra- | Sunman .........-...000+0- Ripley ...scocsecseeseees 78.3 | 4 81.9 | + 3.6 
tions from heat occurred. On the 17th the temperature reached 99°, and sev- .. 78.7 | | + 2.4 
eral fatal cases of sunstroke occurred; on the 18th the temperature rose orthing | 73-3 | 10 | 79-9 + 6.0 
rapidly to 102°, which is the highest recorded since the opening of station in | Monticello... 73.0 34 76.2 + 3.2 
1871; the weather was oppressively warm on the 29th, 30th, and 31st, and | Sa Kanes wee P ‘ + 

La Crosse, Wis.: the maximum temperature of the month, 98°, on the 16th, | Wellington ......0..-0000« ma 77.8 | 9| 81.3 t 3.5 
is the highest recorded at this station since July 5, 1874, when the tempera- - Maine awe 

° ° 66.4 | 28 67.6 1.2 
ture mashed 101° ; the minimum temperature for the month, 49°, on the 23d, | Gornish 27°" oe Coal. 70.9 | 30 | 52.7 18 
is the lowest temperature recorded in July since the establishment of the Signal | Gardiner *.... Kennebec .....+. 68.7 st 70.4 1.7 
Service station in 1872. PenOdSCOt 67.7 | 19 71.0 3.3 

Dubuque, lowa: the average temperature for the 16th was 90°, and the | 73.6 16 97-7 4.1 
maximum 101°; in but one instance since the establishment of the Signal Ser- | Fallston .....ccs....00sssssesesseres] Harford... sand 74.7 13 | 75.7 ft 2.0 

. Vice station in 1873 has the temperature been as high, viz., in July, 1874. | ew wag ag ssvsece] PROUOEICK sssssseseeeesseee 78.2 | 5 82.4 | + 4.2 

Clayton, Gloucester Co., N. July has been the most remarkable month Ha 70.7 76.1! + 5.4 
recorded since an authentic meteorological record has been kept at this place. | Cambridge *.........ccsereeceees| MIdUIOBOX ....00-cecereeeeees 71.9 | a 74.6 + 2.7 
Only six days during the month did the temperature fall below 70°, while it | Fitchburg t 3-0 
the month, 86°, occurred on the 17th, and the lowest, 73°, on the 19th. Springfield ©..........cccccccocceoec] H@Mpden .oc.cce.ccccccseeee 73.6 20 76.4 t 33 

hi hest recorde since 1881. . > 5. 

Kitty Hawk, N. C.: the weather on the 18th was intensely warm, maximum Carson City......... ea Ormsby .....0+0. 71.5 | 8 | 71.5 0,0 
temperature 107°; this is the highest temperature recorded at this station |. New Hampshire. 
since its establishment in 1875. | Concord Merrimac 70.7 | 19 73:7| 3.0 

Charleston, S. C.: many persons were overcome by the intense heat of the | Dover ccc sesceeesseeeeeneees| MOPTES .......cceceseeecereeee 70.2 5 75.0 t 4.8 

P 18th ; a few fatal cases of sunstroke were reported. | South Orange | 73.4 | 17 75. 2. 

Lynchburg, Va.: business was practically suspended on the 18th on account — 69.0 6 94.5 
of the intense heat; at 2 p. m. the thermometer, in the shade, indicated 106°. | Ithaca................ CARN. IS 70.2 | 9 74.5 4.6 

Columbia, S. C., 18th: the excessive heat of the last five days has been un- | Menands sree) AIDADY «22.000. soseeneesnenes 71.3 5 | 75.7 4.4 
»recedented ; the maximum temperature on this date was 104°. Three deaths | °9.3 34 | 72.6 | 3.3 
rom sunstroke and several cases of dangerous prostration from heat have oc- | Raleigh................. px AES RE IW scenncinssisssinisencintes 80.0 | 4 82.0 | + 2.0 
curred. Sunstrokes are very unusual in this region. Ohio. ® : 

Norfolk, Va.: the maximum temperature onthe 18th was 102° ; the excessive 5S | 4 
heat caused several deaths and many prostrations. Out-door work was gener- | Pennsylvania. 
ally suspended on the 26th, on which date the heat was very oppressive and | Corry 67.3 | 73.7 t 6.4 
many prostrations occurred. | 68.3 20 | 72.6 4.3 

Cincinnati, Ohio, 19th: the intense heat of the past six days has interfered | stateburg .......ssecssersessvee SUMBCE sccccecececsseseeseeees 79.3 7 | 79.3 0.0 
generally with business of all kinds. On the 16th the number of prostrations| Texas 
reached forty, of which ten were fatal; more than sixty cases of sunstroke | ¥*” mo" seapenwocconesinns Austin 82.7 16 83.3 | + 0.6 
occurred on the 17th. | 67.9 | 38 74.2) + 6.3 

Sandwich, De Kalb Co., Ill.: the maximum temperature of July, 1887, was | Newport # ........-ccsssssssese-» ios ~ “pena a 69.4 | 13 | 73-7 | + 4.3 
103°; this has been reached or exceeded during the last thirty-seven years in ae “eee OTANGC...2+++0--eersevenenens 69.5 13 73+5 | + 4.0 
but three instances, viz., 105° in July, 1856 and 1858, and 103° in August, 1881. | pira’s Nest — et os Northampton .............. 79.2 | 19 84.0 | + 4.8 

Albany, N. Y.: the mean temperature for the month, 77°, is the highest Dale Roterprice dateiesad! Rockingham anibicad aes 75.1 | 7 83.0 | + 7.9 

recorded in July since the establishment of this station in 1874, 
DEVIATIONS FROM NORMAL TEMPERATURES. Randolph 69.6; 10| 73.8| 44.2 


In the table below are given, for certain stations, as re- 
ported by voluntary observers, the normal temperatures of. 
July for a series of years, the mean temperature for July, 1887, | The following notes are furnished by voluntary observers : 


and the departures from the normal : | Arkansas.—Lead Hill, Boone Co.: the highest maximum temperature for 
: _ | July in the last five years, 109°, occurred during the present month; the 


* From the “ Bulletin of the New England Meteorological Society.” 


| 
| 


lowest minimum 57°, in 1882. 
| Iltinois.—Riley, McHenry Co.: the mean temperature for the present 
Station. County. 33 =x = | month, 75°, is the highest, with one exception, viz., July, 1868, which was 
55% s” | $<3 ES | warmer, that has occurred during the last twenty-six years. 
a +e =*” & | Indiana.—Vevay, Switzerland Co.: the highest maximum temperature for 
ae ‘July during the last twenty-one years, 105°, occurred during the present 
Arkansas. e ° ° | month; the lowest minimum temperature, 54°, in 1884 and 1876. 
82.8 +2.6 | Jowa.—Monticello, Jones Co.: during the last thirty-four years the highest 
Sacramento............ ery Sacramento .....c....-«-+- 73-5 21 69.4 — 4.1 | maximum temperature in July, 101°, was recorded in 1870, and the lowest mini- 
Connecticut |mum temperature, 43°, in 1863; the highest mean temperature for the same 
= period, 82°, occurred in 1868, and the lowest mean temperature, 63°, in 1863. 
Thompson * .... Windham 70.4 | 30 74.5 | ansas.—Lawrence, Douglas Co.: the mean temperature for July, 1887, 80°, 
Waterbury *........... -| New Haven .......sc00+-+++ 72.8 12 76.9 4.1 | is, with two exceptions, viz., 85° in 1868, and 83° in 1874, the highest during 
Webster | 74.8. 5 | 71.7 —3.1 | the last nineteen years. 
Florida eae : . *" | Wellington, Sumner Co.: during the last nine years the highest mean tem- 
DROID cecrcncrvergine rev scerntteneen Alachua ...... ..... sa 77.2 | 5 75-4 —1.8 | perature for July, 81°, occurred during the present month; the highest July 
| maximum temperature for the same period, 105°, occurred in 1879, 1884, and 
77-9 | 7 81.5 1886; the lowest minimum 51°, in 1882. 
Peoria 78.5! 32 83.2 4:7 Maryland.—Cumberland, Alleghany Co.: the highest mean temperature 
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for July in the last sixteen years, 78°, occurred during the present month, and the 
lowest mean temperature, 70°, in 1884; the highest maximum temperature for | 
the same period, 98°, occurred also during the present month, and the lowest 
minimum temperatare, 51°, in 1884. 

Fallston, Harford Co.: during a period of thirteen years the highest mean 
temperature for July, 79°, occurred in 1872; the lowest mean temperature, 
71°, in 1884, 

Massachusetts. — Westborough, Worcester Co.: the mean temperature for 
the present month, 77°, is the highest July mean temperature, with one ex- 
ception, viz., 79°, in 1876, that has occurred during the last twenty-one years. 

New York.—Palermo, Oswego, Co.: daring the last thirty-four years the 
highest mean temperature for July, 79°, occurred in 1868, and the lowest mean 
temperature, 63°, in 1860 and 1884. 

Ohio ‘ ‘leveland, Cuyahoga Co.: the mean temperature of the present 
month, 76°, has been exceeded but once, viz., 77°, in 1868, during the last thirty- 
three years. 

North Lewisburg, Champaign Co.: since 1831 the maximum temperature 
has not been above 100° until the present summer; the maximum temperature 
for July, 1887, 102°, occurred on the 17th. 

Wauseon, Fulton Co. : during the last seventeen years the highest mean 
temperature for July, 77°, oceurred during the present month ; the lowest mean 
temperature, 68°, in 1882; the July extreme temperatures for the same period 
are: 104° in 1874 and 43° in 1871. 

Pennayleania.—Dyberry, Wayne Co.: daring the last twenty years, the 
highest mean temperature for July, 74°, occurred in 1868; the lowest mean 
temperature, 6 1°, in 1884, 

Texas.—New Ulm, Austin Co.: during the last sixteen years the highest 
maximum temperature for July, 104°, occurred in 1886; the lowest minimum 
temperature, 64°, in 1877. 

Vermont.—Strafford, Orange Co.: during a period of sixteen years the 
highest mean temperature for July, 74°, occurred during the present month ; 
the lowest mean temperature, 67°, in 1881. 

Virginia.—Bruington, King and Queen Co.: the maximum temperature for 
the month, 98°, is about 4° higher than the maximum of the last seven years. 

Variety Mills, Nelson Co.: the mean temperature for July, 18%7, 78°, is the 
highest, with one exception, viz., 80° in 1878, that has occurred during the 
last ten years; the lowest mean te mpe rature, 72°, occurred in 1882; the maxi- 
mam temperature for the month, 101°, is the highest recorded since August, 
18s] 

Table of comparative maximum and minimum temperatures for July. 


Table of comparative mazi maximum minimum temperatures—Continued. 


For 1887. Since establishment of station. | ° = 
2 
Max.| Min.| Max. Year, Min, | Year, | § 
Missouri ........... Saint Louis ........ 100.0 | 68.0) 104.0 188: 57.0 1 16 
Montane ........... Fort Assinaboine| 93.1 | 42.9 | 108.4 1886 1881 | 6 
GELS | 43-5 103.1 1886 1880 7 
Nebraska...........| North Piatte.. | 9.4) 53. 107.0 1877. 45.0 |1877, 1882 | 12 
DO Omaha ++ 103.3 | §5.1 | 105.0 1874 51.0 1873 | 
Nevada ....... Winnemucca ..... 95-2 44.3 | 104.0 18 37.0 |1877, 
New Hampshire. Mt. 90-4 72.0 1881 27.0 1883 15 
New Jersey........ ic Ci ge | 65.0] 99.0 1880 53.0 1880 13 
New Mexico ...... 95.5 1878 46.0 (1872, 1880 4 
New York.......... 92.1 .2| 90.0 1878 | 47.5 | 1876 1 
94.0; 65.8 99.0 1876 56.2 | 1885 I 
. Charlotte ... 102.2 | 65.6 | 101.0 1879 56.1 | 1885 8 
Wilmington 100.0 | 65.5 | 103.0 1879 62.0 | 1881 16 
Cincinnati .. 101.2 | 63.1 | 103.5 1881 53.0 | 1885 16 
Sandusky 62.9 1879 | 53.1 | 1885 9 
Portland 93-0 45.7) 99.0) 1885 40.0 1875, 1880 14 
Roseburg . 93.1 | 39.6 | 100.8 1885 | 40.0 18 10 
Pittsburg .... 59.6 | 102.7 | 188: 50.0 | 1885 I 
Philadelphia ...... 99.9 67.8 100.0 = 56.0 1883 I 
Block Island ...... 33.4 8.8 1885 | $5.0 | 1883 6 
South Carolina. Charleston .......... 97-9 | -8 | 104.0 1879 | 64.7 | I 4 
Tennessee,.......... Knoxville .......... 100.2 | 65.2 | 100.0 1879 a | 1885 16 
DO Memphis............. 99-0 | 67.3 1875, 1831 .0 | 1882 14 
Brownsville ....... 65.1 1877, 1883 | 68.0 1877 | 
Do Fort Elliott ........ 98.7 59.6 102.0 1881 49.0 | 1880 7 
Utah Salt Lake City... 97.9! 54.1 | 99.7 1885 45.0 | 1880 13 
Virginia... .. Lynchburg ........ 101.8 | 61.5 101.8 1881 54.4 | 1885 14 
Norfolk 102.5 65.3 102.5 1876 59.4 | 1885 16 
= Ter. Spokane Falls..... $f-2 41.4 100.3 | 1886 | 42.5 1884 6 
+2 | 39.8 97.0 | 1885 40.0 1882 8 
Wisconsin .. La Crosse ........... 98.4 | 48.7 | 101.0 1874 §2.0 | 1883 14 
DO -9 | 52.2) 97.5 1886 49.7 | 1886 16 
Wyoming.......... Cheyenne ..... 46.0 | 100.5 1881 | 37.6 1882 14 
FROSTS. 


Saint Vincent, Minn.: the fall of temperature during the 
night of the 21st-22d caused general fears as to frost, but none 
occurred on this (the east) side of Red River; on the Dakota 
side of the river, however, light frosts were noticed in the 
vicinity of Bathgate and Hamilton, Pembina Co.; no damage 


For 1887, Since establishment of station. |“ was done to the staple crops, but cabbage, beets, onions, and 
Station, potatoes were nipped. The minimum temperature at this sta- 
Max. Min, Max. Year, | Min. Year, | 2" tion on the morning of the 22d was 38°. 
——  Frosts are also reported to have occurred as follows: 
as ‘Years Illinois.—Sycamore, 24th. Michigan.—Swartz Creek and 
00.4 | isss| 14 Mackinaw City, 23d. Nevada.—Carson City, 14th, 22d. Ore- 
Arizona | | 008.0 ero) 1879, | gon. —East Portland, 10th to 14th; Fort Klamath, 11th to 15th, 
ort Grant....... 9.5 100.9 I 56.0 1 8 ¢ 9 
Arkansas 103.5 65.0 104.5 61.0 | 1882 | 24th, 25th. 
Do itthe Rock....... 100.0 64.2 tor I 61.0 | 1882 | 
California ......... Los Angeles........ 1884 1886 | 8 TEMPERATURE OF WATER. 
Ban Francisco... 69.9 | 49.0/ 83.0 /1881, 1884 | 49.0 |1874, 1881 « The following table shows the maximum, minimum, and 
olorade . en ver, 92. e I 
$4.8 38.6| 64.0 | mean water temperature, the harbors of the 
Connecticat .... ew Haves ........ 60,2 95.0 | 1576 50.3 1 1 
Diet.of Colambia Washington C ity 102.5 64.5 102.0 18 ot | 1885 | 16 ip: 
Florida ...... ewes, Oodar Keys......... 68.9 | 94.0 io, 1882 7| the mean temperature of the air: 
103.8 68.8 | 105.0 1878 | 61.7 | 1885 | Temperature of water Sor July, 1887. 
Idaho ...... 100.3 40.9 106.9 1886 40.0 1883 10 
ORITO 06.2 | 99.0 |1874, 1881 | 60.0 1883 | 15 Temperature at bottom. | 
Ohicago 9.8 61.0) 1874 | 50.0 1873 15 | let ept 
Indiana ... eevee 100.8 58.6 tot.o | 47-5 | 1885 | 13 Station Monthly 
Indian Ter . Fort Sill............. 10§.2 66,2 107.0 I .© |1877, 1880 | ‘ 
Dabuqee...... 100.6 54.6 187. 1882 | i | | Sone mean. | station. tenths, 
Do Des Moines...... 101.7 | §2.0 1886 | §2.0 | 1882 | 
_ eaven worth ..... $7.3 104.0 1574 53.5 1532 
Louisiane ... New Orlean 95-5 70.0) 96.0 1877 8) 1882 16 Charleston, Ge Fe | 83.0 81.7 36.9 
Shreveport......... 103.8 09.0 | 107.0 1875 | 64.0 |1877, 1880 14 | Eastport, 1.0| 46.4 4.6 60.9 16.7 
Maine ....... Kastport 83.5 49.0) 87.4 1886 > 14 | Galveston, Tex .. 82.9 
95-8) | 97-0) 1070 | 1806 | 1S | Key West, 9.4) 6.0 87.8 82.7 21.6 
Maryland . Baltimore ...... 101.5 66.5) 99.0 76,'7% 56.0 1885 | | 64.7 a's 67.1 
Massachusetts...) Boston | 60.7 | 101.0 I 46.0 1874 1© | New York Cit 70.9 “5 
Michigan . Marquette 46.2 100.0 1878 | 38.0 I $8.5 | 81.8 18.4 
Minnesota ... Saint Vincent... | Portland, 6500 | 10.6 59-3 70.1 17.5 
Saint Paul ......../ 93.9 51.3 | 100.0 188, 46.0 1873 4 
Mississipp) Vicksburg ...... 95.3 68.4 100.0 1878 62.0 1881 “4 * Record for twenty-six days. 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and 
Canada for July, 1887, as determined from the reports of 
about eight hundred stations, is exhibited on chart iii. In the 
table of miscellaneous meteorological data are given, for each 


Signal Service station, the total precipitation, with the de- 
partures from the normal. The figures opposite the names of 
the geographical districts in columns for mean temperature, 
precipitation, and departures from the normal, show respect- 


— 
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ively the averages for the several districts. The normal for any | Deviations from average precipitation—Continued. 
district may be found by adding the departure to the current js TS =~ 

mean when the precipitation is below the normal, and subtract- dev $= s 
ing when above. Station. Conaty. 

The rainfall for July, 1887, is excessive in the states border- | 
ing on the Atlantic and east Gulf coasts; also over an area < | » a ‘ue 
extending from Minnesota and Dakota southwestward to the ; 

Maine. Inches. | Inches, | Inches. 
Pacific coast, and over portions of Texas, Montana, and Idaho. | Cornish ........ me 4-45| 30 5.85 | + 1.40 
In the east Gulf states the average precipitation is 7.32, which is | 
2.30 more than the normal precipitation for that district;| Mew 4 

this large excess is due to the very heavy rains which fell in Faiiston 000 | = t 
South Carolina, Georgia, and northern Florida, there being | 3.66 | 6 6.21 | 2.55 
a deficiency in portions of Alabama and Mississippi. In the | Amherst 4-48 | 52.10.50 | ++ 6.02 
middle Atlantic states and New England the rainfall is about Chestnut Middle) 
one inch more than the average amount for the month. 3-41 | 13 3-81 0.40 

In the Lake region, central valleys, and in the northern and | Ladiow® 4.37 
central Paci fic coast regions, the rainfall is below the average. | LY UD Essex 3-50 | 13 5.89 2.33 
| Mystic Lake © 4.02 12 6.43 2.41 
In the states of Missouri, Kansas, Iowa, Illinois, Michigan, | New Bedford 3.61 | + 0.27 
Indiana, Ohio, and Kentucky, where drought prevailed during | 
preceding months, the rainfall for July is below the average, | Taunton. .cenccessennererreee Brist0laaeesnceererneve 3.02 | 4 6.25 | + 3.33 
the deficiency being greatest in the lower lake region, where 
less than one-half of the average amount of rain fell; a marked | 
deficiency also occurs in the upper Mississippi valley, where | saint Jobo «.............. vee Saint JOWM .....seeee vesees 4.01 27 5.60 | + 1.59 
the rainfall 1s but little more than half of the av erage. CONCOA Merrimac 3.90 | 32 7.84 | + 3.94 
The following are some of the most marked departures from). New Jer eete | 
the normal precipitation at Signal Service stations where the | south Grange 
meteorological records cover ten, or more, years of observa-| | | 
North Carolina, 
Orth Lewisburg CHAM Pai gn 4.65 15 2.20 | — 2.4 
Inches. hes. Pennsylvania, 
Montgomery, 4.65 || Leavenworth, 3.66 Providence 3.46 | 56 6.09 | 2.63 
Baltimore, 3-76 || Sandusky, 3.23 Kirk W000 Ke rshia 4-63 | 20 4-13 | 0.50 
Philadelphia, Pa....... 2092 || Cleveland, 3-20 3-58 | 7 4-90 | + 1.32 
2.62 4+23 | 16 2.76 — 1.47 
3.98 38 4-88 | 0.90 
rieans . «I 
DEVIATIONS FROM AVERAGE PRECIPITATION. Orange 
The following table shows, for certain stations, as reported | Bird's Nest NOPthAMPtOM 4.99; 19 5.60 | 1.01 
by voluntary observers, the average precipitation for the month | Pale | 
est Virginia. 
and the departures from the average: | — 4.38 
* From the “ Bulletin of the New England Meteorological Society.” 
Station, ‘Seente. ess | 25 25./| 8 The following notes on precipitation are furnished by volun- 
| | | tary observers : 
in < | Hill, Boone, Co. during the last five years the greatest 
iy recipitation for July, 11.60, occurred in 1883; the least, 1.82, was recorded 
California 4a > Indiana.—Vevay, Switzerland Co.: the largest July precipitation during 
Secramente.. soeve] SACTAMENO ......24<2200000+ 0.01 | 21 0.00 | — o.or | the last twenty-one years, 9.80, occurred in 1874; the least, 0.90, in 1869. 
on ’ lJowa.—Monticello, Jones Co.: the greatest precipitation for July during 
Hartford seed Hartford the last thirty-four years, 10.93, occurred in 1883; the least, 0.60, in 1874. 
Middletown Middlesex 4.18; 29| 6.99|+2.8:| Kansas.—Independence, Montgomery Co.: during the past fifteen years 
veg sereeeseeennenees New Haven ........seesee 4-07 | 30 | 4.53 t 0.46 | the greatest precipitation in July, 10.22, occurred in 1875, and the least, 0.39, in 
| 1874; the total precipitation for the seven months ending July 31st, 18.82, is 
ida, *“" | 4.95 less than the average of the same months in the above-mentioned period. 
Archer ALACHUA 9-04 | 9-72 | + 0.68) Lawrence, Douglas Co.: the total precipitation for the seven months ending 
Collinsville s| 2.97 | + July 31st, 15.92, is 5.15 below the average for the same months in the nineteen 
2.89 7 | 1.30 | — 1.59 | preceding years. 
3.g0 | — 1.05) Maryland.—Cumberland, Alleghany Co.: in the last sixteen years the 
| — greatest precipitation for July, 6.69, occurred during the present month ; the 
4.93 | 7 | 3.12 | — 1.81 | least, 1.01, in 18865. 
Blue Lick — 8 | _ Fallston, Harford Co.: the greatest precipitation for July during the las 
sixteen years, 10.03, occurred in 1886; the least, 1.42, in 1881. 
3.21 | 0.85 | — 2.36| Massachusetts.—Amherst, Hampshire Co.: the total precipitation for the 
IST ee 3-90 33 | 2.65 | — 1.25| month, 8.93, is the largest during any month of July since 1839, when it was 
2-35 |= | 9-565 in 1868 it was 8.63, the next highest amount. 
Voway 3.93/ 2.21|—1.72| Okio.—Wauseon, Fulton Co.: during the last fifteen years the greatest pre- 
Wort Re 4.00 5 | 2.30 | — 1.70} cipitation for July, 7.26, occurred in 1872; the least, 0.31, in 1886. 
3.33 | jew York.—Palermo, Oswego Co.: the greatest precipitation for July dur- 
Monticello 4.25 34 | 4.45 | + 0.20 | ing the last thirty-four years, 6.60, occurred in 1874; the least, 0.64, in 1882. 
aciiade oe Pennsylvania.—Dyberry, Wayne Co.: the total precipitation for July, 1887, 
| 3:34 | — 2/33 | 9-28, is the largest amount recorded for any month during the last twenty 
Wellington ..............-...00 4.14 | | “i. | — 0 6.| years; the least precipitation for July in that time, 1.70, occurred in 1885. 
4 9 3.45 691 precip 
2 


\ 
: 


192 . MONTHLY WEATHER REVIEW. JULY, 1887. 


South Carolina. —Stateburg, Sumter Co.: the greatest precipitation for July | 
during the past seven years, 5.67, occurred in 1885; the least, 1.70, in 1884. 
Tezas.—New Ulm, Austin Co.: during the last sixteen years the greatest 


July precipitation, 14.38, occurred in 1873; no rain fell in July, 1884. 


‘ermont.—Strafford, Orange Co.: the largest July precipitation during the 


last thirteen vears, 6.10, occurred in 1880; t e least, 2.00, in 1881. 


Virginia.--Variety Mills, Nelson Co.: yo the last eight years the 
reatest July precipitation, 5.15, oceurred during the present month ; the 


east, 1.68, in 1583. 


Table of excessive and greatest monthly precipitation for July, 1887. 


Specially heavy Specially heavy. 

Station. 

Date Amt Amount Date. Amt. 

Alibama. Lonisiana—Con. j 

Green ville......... a3 (3.44 10.$3 ONO... 22 to 25 | 4.38 

Do 27, 25 | 2.07 |. 23, 24 | 
Bufeula.. 27) 9.15 Mayfield . 
Fort Deposit. a7 to gt 6.19 Cornel 23, 24 3.08 
Muntgomery ....... 27,28 2.46 Maryland. 

Bvergreen..... 6,7 | 2.38 6.51 Baltimore ......... a1 | 2.76 
Mount Vernon... 5 | 2.40 6.01 Fort McHenry 

Arteone New Midway | 23, 24 | 2.02 
| 2.98 Fallston .......... 5 | 2.19 

Ar kaneas, Maasachusetts. 

Forrest City ........ 7 | 2.00 8.70 Boyd's Corners... ..... 

Do 20, 21 | 4.5 23, 24 | 5.76 
Hot #prings........ Deerfield | 23, 24 | 0.41 
Pine Bluff BO, | Dudley...... 17, 18 | 3.62 

Colorado | 23, 24 | 3.40 
Fort Lewis.......... 9 to | 2.28 7.54 | Amherst ...... 23, 24 | 5-79 

North Colebrook .. 23, 24 | 5.05 6.65  Springfleld .........) 
New Haven ......... BE, 2B | | 

Plorida Gilbertville......... 
Tallahassee .. 6,7 Minnesota. 

Do 27 Moorhead .. 

De. 3°, Mississi 
Manatee Hermanville ....... 

Do 9°, 31 Natchez. 6t08 | 4.39 
5, 6 Edwards ............ | 1,2 | 2.79 

29 to Macon ..... 2,3 | 2.42 
Cedar Key«* 25, 26 Way nesborough.. 
Jacksonville ....... 29 Brookhaven........ | 4, 5 | 2.00 
Live Oak..... Missouri. | 
Fort Meade ....... go | 2. 

New Hampshire. | 
Union Point......... 28 to 30 | Mt. Washington 
Milledgeville .. 5, 6 Manchester a 

DO 10, 11 Nashua 

Do 78 to Concord « 

Washington.......... 28 to jo Concord b 

Athens « 28 to 3 Berlin Mill 

Newnan | 9.8 15.93 Grafton .......... 

Athens 27 00 14.47 Mane hester b...... 

.20 14.44 Weat Milan ....... 
28 to 30 09 14.11 Lake | 22 to 24 | 4.03 
28 te go | 8.85 13.46 W oodstock.. 22 to 25 | 3.12 
Smithville 4 to6 3-79 13.01 Antrim . 20 | 3471 

DO a7 to Wolfeborough... 24 | 3- 
Millen 2.20 | 12.71 Bristol.. 24 | 2. 

3.7 Wier's Bridge... 22 to 24 | 3.15 
Poreyth 27 9-35 12.70 New Jersey 
Columbus ..... . 27 to 28 | 5 12.59 . Hightstown ....... 23 | 4.03 

DO Mattawan ......... 22 | 5-40 
Weat 27, 28 6.55 99.86 || DOVE 5,6 | 3.74 

DO | 2.65 23. 24 | 3.77 
TOCCOR 98 00 32 | 5.87 11.66 Rancocas .......... 23 | 2.50 
Cartersville ato gr | 4.39) 10.54 Somerville ......... 23 | 3.01 
Bain bridge........... a7 | 4.20 | 10.43 Paterson ............ 23 | 4.86 

BE | Beverly . 27 | 2.46 
Quitman sumer 27, 28 | 2.25 | 9.84 South Orange .. «| 21 to 23 | 6.10 
Alapaha 4to6o | 3.54) 9.69 Gillette 25 | 4.27 
5, 6 | 3.07 9.27 24 | 2.59 

28, 29 | 3.00 Roseland... ........ 23 | 3.35 
Tho 26, 27 | 3.62 | 9.27 

Way nesborough at | 2.46 8.87 Bordentown ...... 

Do. 29, 30 | 2.28 Elizabeth ........... 
| 2.35 7.74 Oceanic .............. 

Gainesville, 28 | 3.10 7.28 New Brunswick... 

Port Gaines........ 27 | 2.80 6.90 2.000000) 
Macon go | 3.07 | 6.41 WOT 

Kanens New York. 

W. Leavenworth... 20, | 2.90 Fort Columbus... 23, 24 | 2.94 

Lom Brooklyn 23, 24 | 2.36 
11, 12 | 2,82 || 
New 7.85 Factoryville....... 25, 26 | 3.35 
Counhatta . 6,7 | 3.90 7.62 Auburn .............. 23, 24 | 2.07 


BBS 


° 


Table of excessive aaa greatest monthly precipitation ss July—Cont’a. d. 


La: 
Specially heavy. heavy. Largest 
Date. Amt.) Amount. Date. Amt. Amount. 
New York—Con. South Carolina, | 
White Plains......| 21 to 24 | 3.66 6.91 
New York City. . 23,24 2.86 6.75 29, 30 3.70 
Setauket ............ 24 | 2.27 | | 33 | 2.23 73.03 
North Carolina. 29> 32 | 4.68 
4,5 | 5.14 11.63 20 2.97 11.19 
Raleigh a. 7 9.10 Allendale... 19, 20 2.47 9.42 
Wake Forest ...... 8,9 | 2. 8.34 Abbeville... 9.12 
Wadesborough .. 2I, 2 7-40 Holland's 8.48 
Wilmington........ 3,4 | 3.62 6.72 Green wood........... 8.13 
Raleigh ........... 8 | 2.40 6. Hardeeville ......... 4. 3.1 7-94 
Statesville. ......... 6 to8 | 2.95 | 6.54 29, 30 2 
Goldsborough ..... 4 | 3-10) Cheraw 27,28 2.45 7.88 
Weldon ...... 4/3 3-31 | 6.27, Newberry ... ....... 7.86 
Salisbury a........ 6.90) Charleston 7-74 
Ha tteras...... 2.42 6.18 Anderson ........... 29 ) to a 6.98 | 7.68 
Raleigh c.. 2.17 6.11 cos 7.10 
Salisbury b... 3.00 6.03 Winnsborough .. 
New-Berne 2.55 6.01 Saint Matthew's. 29, 30 2.68 6. 
Lenoir ...... 2.80 Chester ......... 6.74 
Reidsville .. | Do. 
Marion ..... 2.84 Bennettevill 
| Spertanburg 
Pennsylrania. 
5,6 3.11 11.28 
West Chester...... 3.04 11.97 || en 
Blooming Grove. a1 | 4.20 10.98 29, 30 2.60 
BB, 24 | 2.60 | 
Germantown ...... 24 | 3.45 10.84 | 6.60 | 8.73 
20,21 | 3.85 Dallas. 3 
at | $0 | 98 | | 
Fallsington ....... 22 to 24 | 5.04 9.28 » 
Quakertown .... . 3.20 9.25 
3 3. “36 ~Marlborough...... 
Bethlehem ........ 6} 8.58 35 | 2.55 6.15 
Philadelphia ...... 23 2.75) 7.14 Virginia 12 
Wellsborough ..... 22 | 2.10 | | 
Rhode Island. | Embarras ........... 
Block Island...... 10 | 3.40 7.52 || Madison............. Ty 2 | 2440 | 


° 


an 
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* Record for 24 days. 


SLEET. 
The observer at Pike’s Peak, Colo., reports sleet to have 


fallen during the month on the following dates, 8th, 16th, 30th. 


No other station reported sleet. 


HAIL. 
Under the heading “ Local storms” will be found descrip- 


tions of the more severe hail storms which have occurred dur- 
ing the month. In addition to these, hail was reported to have 
fallen in the various states and territories as follows: 


Arizona.—Whipple Barracks, 4th. 

Arkansas.—Lead Hill, 31st. 

California.—Fort Bidwell , 28th. 

Colorado.—Montrose, 2d ; ’Pike’s Peak, 4th to 6th, 8th, 17th, 


18th, 3lst; Colorado Springs, 21st. 


Dakota. _w ebster, 8th; Deadwood, 11th, 25th; Fort Meade 


2ist, 3lst; Huron, 23d ; Fort Randall, 26th ; Forts Totten and 
Abraham Lincoln, 29th. 


Florida.—Fort Meade, 19th. 

Idaho.—Fort Sherman, 25th. 

IUinois.—Pekin, 1st, 4th ; New Burnside, 19th. 

Indiana.— Logansport, 18th. 

Iowa.—Des Moines and Muscatine, 17th; Independence, 


21st. 


Kansas.—Ninnescah, 2d ; Concordia, 2d, 21st; Leavenworth, 


5th; Wellington, 10th. 


Maryland. —Baltimore, 18th. 
Minnesota.—Saint Paul, 8th. 
Nebraska.—Genoa, 21st ; Valentine, 23d. 
New Mexico. —Fort Union, 5th, 24th. 
North Carolina.—Charlotte, 19th. 
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burg, 31st. 
South Carolina.—Spartanburg, 19th, 21st. 
Texas.—Cleburne, 5th; Fort Davis, 16th. 
Utah.—Frisco, 14th. 
Vermont.—Strafford, 3d; Charlotte, 28th. 
Virginia.—University of Virginia, 17th; Marion, 19th. 
Wyoming.—Cheyenne, 3d, 19th, 25th; Camp Sheridan, 6th, 
2ist; Fort Washakie, 21st; Fort Laramie, 22d. 


DROUGHT. 


From the reports given under this heading it will be seen 
that the severe drought, which began in previous months in 
several of the Western States, has continued during July. 
This protracted drought has, in many sections, so blighted 
some of the staple crops that at the close of the month rains 
would have benefited them but little. 

Concerning the drought of July, the following notes are 
given: 

Alabama.—Mobile, 19th: the weather is very dry and dusty, 
and rain very much needed. 

Oolorado.—Denver, 15th: the heavy rain which began yes- 
terday continues unabated to-day. The rain is general over 
This will end 
the drought in sections which have suffered, and insure boun- 
tiful crops. 

Sterling, Weld Co., 15th: two heavy rain storms have visited 
this locality during the past week. Crops and vegetation of 
all kinds are doing remarkably well. 

Dakota.—Fort Sully, 13th: farmers state that the extremely 
dry weather has done considerable injury to crops. 

Parkston, Hutchinson, Co., 3lst: the rain during the month 
in this vicinity has been unevenly distributed; while in some 
places the rains have been abundant, in others only a few 
miles distant but little rain has fallen. 

Illinois.—The ‘‘ Chicago Tribune” of July 16th contains 
reports from about forty localities in various parts of Illinois 
showing that drought of more or less severity was general 
throughout the state. On the 23d reports from generally the 
same places, and to the same paper, indicated that, while in 
some localities copious rains had fallen, practically the drought 
remained unbroken. 

The Chicago Morning News of July 18th states that 
‘the present drought is a severe blow to the farmers and stock 
raisers of Illinois and other portions of the dry section. They 
have already begun to compare it with that of the ruinous 
season of 1881. Until two weeks ago the prospect for a heavy 
corn crop was never better. But now is the critical time. The 
terrific heat of the sun, burning day after day from an almost 
cloudless sky, and the short nights that bring no dew, have 
nearly destroyed the farmers’ hopes. In many sections the 
corn is dying in the fields. Every day of dry weather repre- 
sents a loss of many thousands of dollars to the farmers of this 
and neighboring states.” 

Greenville, Bond Co., 21st: a heavy rain fell here this after- 
noon, ending, it is hoped, the the dry spell which has lasted 
for over a month. It comes in time to help late corn, but it is 
feared the early crop is blighted beyond saving. 

Xenia, Clay Co., 2ist: after a long drought and two weeks 
of excessively hot weather, one of the heaviest rains of the sea- 
son fell at 6 o’clock this evening. It descended in torrents, 
thoroughly saturating the ground. Had this rain not come 
until a few days later the corn would have been burned up. 

Chatham, Sangamon Co., 21st : the long drought was broken, 
and the corn crop in this section saved, by the copious rainfall 
of last night. The drought has caused a scarcity of water and 
ruined the pastures and fruit crop in this vicinity, but it is 
thought the corn crop will be saved. 

Centralia. Marion Co., 21st: the weather here has been op- 
pressive for the past twenty days. Everything in the way of 


vegetable life is parched and practically ruined. The first 
rain in fifty days occurred on the afternoon of this date. 


Pennsylvania.—Erie, 3d; Quakertown, 16th, 31st; Pitts. | The “Chicago Times” of the 26th states that in Henry 


‘county the farmers have disposed of their stock at great sacri- 


| fice, on account of poor pasturage and scarcity of feed. 


Charleston, Coles Co.: July has been extremely hot and dry ; 
the pastures in this township have entirely failed, and corn has 
| been damaged about 75 per cent. 
| Mattoon, Coles Co., 3lst: the drought in this locality is 
growing serious; vegetation of all kinds has been seriously in- 
_jured. 
| Riley, McHenry Co., 31st: the drought still continues; the 
hay crop has been nearly ruined; wheatand oat crops are very 
light; corn is at least two weeks more advanced than usual, 
but is suffering for rain. 

Sandwich, DeKalb Co.: the month has been intensely hot 
and dry; meadows in many sections are completely dry, and 
pastures have failed. 

Windsor, Shelby Co., 3lst: the drought is very severe; pas- 
tures are failing; wells that never failed before are becoming 
dry, and cattle are suffering on account of insufficient water. 
| Indiana.—Huntington, Huntington Co., 29th: extremely dry 
-and hot weather continues in this section. Many farmers re- 
port that even theugh rain should fall at this time the corn 
crop would be short. Grass is dying, and in some localities 
stock are suffering from want of water. 

Wabash, Wabash Co. 29th: reports received to-day from the 
Eel River Valley district, in the nortbern part of this county, 
indicate that the corn is actually burning up from the exces- 
sively hot weather and long-continued drought. This is usually 
the most fertile district in the county. Eel River has not 
been so low in twenty-five years, and mills supplied by it are 
obliged to suspend operations. 

Laconia, Harrison Co., 31st: but 0.62 inch of rain has fallen 
at this place since June 9th; the drought is considered the 
severest ever experienced; all crops have suffered, and some 
are nearly complete failures. 

Terre Haute, Vigo Co., 31st: the drought has caused much 
injury to the growing crops in this county. 

Iowa.—Independence, Buchanan Co.: the rain of the 18th 
was of great benefit to the crops, which were suffering from 
effects of drought. 

Carson, Pottawattamie Co.: drought continues in this section ; 
corn is suffering seriously, and pastures have dried up. 

Hamburg, Fremont Co., 22d: crops in this vicinity are suf- 
fering on account of drought. 

McGregor, Clayton Co., 22d: the recent rains bave greatly 
benefited crops in this county. 

New Hampton, Chickasaw Co., 22d: on account of drought, 
only about one-third of the average crop of hay will be pro- 
duced. 

Dubuque, 25th: the drought in this section of the state is 
very severe; the fruit and potatoes will be acomplete failure ; 
corn has sustained some damage; in exposed places the ground 
is perfectly dry and the grass dead; no rain of any consequence 
fell in twenty-two consecutive days, during which time the 
temperature was unusually bigh. 

Fort Madison, Lee Co., 31st: the month has been the dryest 
ever known here; the pastures are drying up, and farmers had 
to feed their stock on hay. Crops are suffering ; unless rain 
falls soon they will prove a failure. 

Cedar Rapids, Linn Co., 31st: Cedar River is lower than 
known for at least ten years, and there is very little feed and 
water in the pastures for stock. 

Oskaloosa, Mahaska Co., 31st: the month has been hot and 
dry aud the pastures are burned brown; within the past few 
days the corn crop has failed rapidly, and unless rain falls soon 
there will be but half a crop. 

Des Moines, 31st: on account of the protracted drought 
which has prevailed in this section, all crops have been so in- 
jured that should rain now fall they would not be benefited ; 
wells and many small rivers have become dry. 

Kansas.—Manhattan, Riley Co., 15th: crops are suffering 
for rain, and wells and creeks are becoming dry. 
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Leavenworth, 17th: the continuous hot and dry weather is| Mottville, Saint Joseph Co., 31st: on account of the pro- 
very damaging to crops; the corn crop will prove a failure | tracted dry weather all streams in this vicinity are very low. 
unless rain falls soon. Birmingham, Oakland Co.: the severest drought that has 

Wellington, Sunman Co.: drought prevailed from the 18th ever been known here prevailed during July; crops of corn 
to 3ist and streams and ponds became very low; on the 3lst|and peas in many fields have dried up completely, and the 


0.40 inch of rain fell. farmers are cutting the corn stalks for feeding; notwith- 
Independence, Montgomery Co., 30th: all vegetation is| standing the protracted drought in this neighborhood, excess- 
suffering from the effects of drought; corn is much injured. ive local rains have fallen in places from six to fifteen miles 


Parsons, Labette Co., 30th: a drought bas prevailed here | south of this station, and have caused destruction to corn and 
since July 4th. On that day rain fell nearly all day in torrents, potatoes. 
since which time searcely a drop has fallen; although the! The ‘* Michigan Crop Report,’’ August 1, 1887, states: 
ground was thoroughly soaked by the rain of the 4th and | The drought that has prevailed in the southern part of the state, with 
the corn well advanced, the dry weather which has pre- searcely a break during the entire season, has injured corn and potatoes 
vailed since shows a damaging effect upon it; while the early | beyond the hope of recovery. * * * In many localities corn is being cut 
planted corn is beyond injary by drought, there are thousands | and either fed to stock or cured for winter fodder. In the central and south- 
of acres that were planted after the wheat had been harvested | ¢™ counties the outlook for corn and one og is more favorable, though in 
which will now be so retarded in its growth as to make it | hese sectious both crops will be far below the average. 
worthless for anything more than heavy fodder. | jebraska.—Tecumseh, Johnson Co., 31st: drought con- 

Salina, Saline Co.: the month of July has been unusually | tinues; the corn and potato crops will be short fully fifty per 
hot and dry, and crops are suffering greatly in consequence. | cent. 

Wakefield, Clay Co., 31st: at the close of the month drought| Brownville, Nemaha Co.: the month has closed with a 
continues; farmers are generally cutting up their corn for fod-| severe drought; corn and all vegetation are dried up; the 
der; this crop is considered a failure in Clay county, except in| grass is dead, and the ground in places is dry to a depth of 
a few localities. Reports from other counties in this part of| two feet. The protracted drought of the present season is 


the state show that the drought has been even more severe than | more severe than any previous drought in this locality. 
in this county. | New York.—Amboy, Oswego Co., 4th: drought is causing 

Topeka, Sist: the large deficiency in rainfall and the in-| injury to all crops in this county. 
tensely hot and dry winds have seriously impaired the growth| Palermo, Oswego Co., 4th: crops in this vicinity are suffer- 
of all crops. Over large areas farmers are cutting the corn | ing from the effects of drought. 
to save the fodder, the ears being shriveled; the hay had to Factoryville, Tioga Co.: up to the 17th all vegetation suf- 
be cut three weeks earlier than usual in order to save it. | fered from the effects of drought; during the 17th and 18th 

Ninnescah, Kingman Oo.: although 2.66 inches of rain has | more than one inch of rain fell. 
fallen at this place the month may be considered dry, as much | North Oarolina.—Raleigh, 23d : it is reported that crops have 
the greater part of the total rainfall occurred on the 2d. The | been injured by the intense heat in the central part of the state ; 
excessive heat during the month caused great injury to all | tobacco and cotton have sustained some injury. 
crops in this and adjoining counties. Ohio.—Yellow Springs, Greene Co., 3ist: the drought which 

Elk Falls, Elk Co., 31st: the month has been very hot and | prevailed in June has continued throughout July. Farmers 
dry, and the corn crop has suffered seriously in consequence ; | report that corn will yield but half a crop. The pastures are 
wells are failing and springs becoming dry; cattle have to be | dry; in some places cattle are fed as in winter. 
driven long distances for water. | Tiffin, Seneca Co., 3lst: the drought during July was unusu- 

Kast Norway, Doniphan Co., 31st: drought has caused much ‘ally severe; pastures have failed and corn in many places has 
injury to the corn crop in some localities in this county, while | dried up completely. On the 30th 0.53 inch of rain fell, but 
in others the crop looks well. ‘it was not sufficient to break the drought. 

Maryland.—Reports from Oakland, Garrett Co., on the 17th Tennessee.—Ashwood, Maury Co., 3lst: the weather is very 
to “The (Baltimore) Sun,” state that when rain fell a week | hot and dry; rain is much needed. In this vicinity corn will 
ago it was generally supposed that the severe drought had | not yield more than half a crop. 
been broken, but before the end of the week all traces of rain| Texras.—San Antonio, Bexar Co., 27th: reports from Frio 
and moisture had passed away, and Garrett county was suffer-| county state that the water-holes are drying up rapidly and 
ing as mach from want of rain as at any time during the season. | that cattle are dying of thirst. 

The North Branch of the Potomac is nearly dry, where it is| Palestine, Anderson Co., 31st: no rain fell in this section of 
crossed by the Baltimore and Ohio Railroad at Bloomington, in | the state during the latter half of the month and the weather 
this county. has been very hot; the cotton crop on sandy soil in this county 

Michigan.—Battle Oreek, Calhoun Co., 22d: on account on is almost ruined. At the middle of the month the prospect for 
the continued dry weather corn, potatoes, and grass are suffer- | cotton was the best for years, but from the present outlook 
ing seriously. ‘the yield will not be more than one-half of the average, and if 

Kalamazoo, Kalamazoo Co.: the hot and dry weather of|no rain falls during the first ten days of August the crop will 
July has been destructive to corn and other crops. The severe | be a complete failure. 
drought which prevailed in this region in 1868 is considered to Virginia.—Lynch’s Station, Campbell Co., 31st: both the corn 
have been less severe than the drought of July, 1887. ‘and tobacco crops in this vicinity are in need of rain, and 

Thornville, Lapeer Co., 3ist: wheat and hay are the only | unless it comes soon these crops will be short. 
good crops of the season; all spring and summer crops were | West Virginia.—Middlebrook, Randolph Co., 3ist: the pre- 
more or less injured by the hot and dry weather. cipitation during the month was unusually small; many of the 

Swartz Oreek, Green Co., 3lst: the month has been very | springs are dry, and the pastures and meadow lands are very 
hot and dry; nearly two-thirds of the rain fell on the first) much parched from the effect of drought. 


four days of the month, and none fell after the 9th; pastu-| Wisconsin.—Milwaukee, 15th: the “ Evening Wisconsin ” of 
rage is very poor, and crops in general have suffered great | this date states that very severe drought prevails in the 
injury. counties of Fond du Lac, Winnebago, Green Lake, Marquette, 


Hudson, Lenawee Co., 31st: a protracted drought is prevail-| Dodge, and Columbia; that the vegetation over open prairies 
ing in this locality; with one exception, no rain has fallen is literally burned up, and the marshes and beds of creeks are 
since the 9th, viz., 0.30 inch on the 21st; although hay, wheat, | completly dry. 
and oats gave a fair yield, corn and potatoes have suffered| Embarras, Waupaca Co., 31st: on account of severe drought 
seriously from the drought. | wells are failing and the rivers are very low. 
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WINDS. 


The most frequent directions of the wind during July, 1887,! Rev. C. Foster Williams, voluntary observer at Ashwood, 
are shown on chart ii by arrows flying with the wind. In the Maury Co., Tenn., reports as follows: 
central and southern portions of the country to the eastward On the 12th, six miles west of station at Mount Pleasant, nine negroes were 
of the Rocky Mountains and in New England the prevailing | instantly killed by lightning while standing under an oak during rain, and an- 
winds were generally from southeast to southwest; in the ex- other, who was under a tree twenty feet distant, died the next day from the 
treme northwest they were from the northeast to northwest; effects of the shock. 
in the Lake region, Rocky Mountain districts, and on the Pacific Cheyenne, Wyo.: during the prevalence of a thunder- 
coast they were variable. |storm on the 14th, a funnel-shaped cloud was observed in the 
: 3 west at 5 p. m.; the cloud apparently touched the ground and 
HIGH WINDS (in miles per hour). ‘at the same time incessant flashes of lightning were seen at 


Wind-velocities of fifty or more miles per hour (on moun- the point of the cloud. Heavy rain and hail is reported to 


tain stations at or exceeding seventy miles), other than the maxi- have occurred at Bowie, seven miles west of this place, where 
mum velocities for the month, which are given in the table of two hundred feet of embankment and one quarter of a mile of 


miscellaneous data: ‘railroad track were washed out. 

| Waupaca, Waupaca Co., Wis.: about 5 p. m. on the 16th a 
severe storm passed over this place, causing damage estimated 
vat several thousand dollars. The opera house was totally 
wrecked and a number of buildings were unroofed. Reports 
from Oshkosh, Winnebago Co., Wausau, Marathon Co., and 
DePere, Brown Co., show that the storm at those points was 
very severe also. 

Quakertown, Bucks Co., Pa.: a thunder-storm of consider- 
able violence prevailed from 6.45 to 8.15 p. m. on the 16th. 
The most violent part of the storm was of about thirty minutes’ 
duration, during which time rain fell in torrents. The path of 
the storm was about half a mile wide in this locality, and it 
moved in a southeasterly direction. 

‘The (Oswego, N. Y.) Palladium ” of July 20th states that 
a very violent wind and hail storm occurred on the 16th at 
Wolf Island, near Kingston, Ontario, and that much damage 
was done to out-buildings, fences, etc. 

Des Moines, Iowa: during the thunder-storm on the 17th 
hail as large as pigeons’ eggs fell at a point five miles south 
of station. 

Washington City: a severe wind and thunder-storm passed 
over the city about 5 p.m. on the 17th. Trees were blown 
down in different portions of the city, and it is reported that 
houses were unroofed at the Washington Asylum. 

Westminster, Carroll Co., Md.: the storm which passed over 
this county on the afternoon of the 17th was very destructive 
to crops, and much damage was done by lightning. 

Carlisle, Cumberland Co., Pa.: one of the most violent 
storms ever experienced here occurred at about 3 p. m. on the 
17th. It was accompanied by thunder, lightning and hail. 
The roof and chimneys of the Indian school were blown off; 
many trees were uprooted. 

Buffalo, N. Y.: during a severe squall on the afternoon of 
the 17th the steamer ‘‘ Periwinkle’ was torn from her moor- 
ings, and trees were blown down throughout the city. 

Jersey City, N. J.: the storm of the 17th caused considerable 
damage at this place; a large number of trees and fences were 
blown down, and a portion of a bridge over the Newark and 
New York Railroad tracks was demolished. 

New York City: on the 17th quite a severe storm occurred 
between 11.50 a. m. and 1.15 p. m.; considerable damage was 
done in the upper portion of the city and in that part bordering 
on the lower bay. The Signal Service observer states that the 
formation of this storm resembled that of a tornado, the cloud 
being funnel-shaped, and that its force and form were broken 
during its passage over the larger buildings of the city. Dur- 
ing the night of the 17-18th a storm caused considerable dam- 
age to small boats on Long Island Sound, and crops for miles 
along the beach were seriously injured. 

Baltimore, Md., 18th: shortly after 5 p. m. a violent 
thunder-storm, accompanied by hail and high northwest wind, 
passed over the city; the wind reaching a velocity of thirty- 
nine miles per hour at 5.25 p. m.; much damage was done in 
all sections of the city; many houses were unroofed, trees up- 
rooted, and several buildings were struck by lightning; the 
hail-stones varied in size from a quarter to half an inch in 


Valentine, Nebr., 54, nw., 28th. 
Mount Washington, N. H., 75, sw., 6th; 72, nw., 14th. 


LOCAL STORMS. 


Milwaukee, Wis.: a thunder-storm began at 1.45 and ended 
at 9.40 p. m.on the 2d; from8 to 6 p. m. the rainfall amounted | 
to 1.76 inches; considerable damage was done by the over- | 
flowing of sewers, ete., in the lower portions of the city. The) 
electrical discharges were terrific and almost constant during 
the afternoon. 

Baldwinsville, Onondago Co., N. Y.: a hail storm occurred 
at this place on the afternoon of the 2d, causing considerable | 
damage to the tobacco crop. 

Fulton, Oswego Co., N. Y.: buildings and trees were blown 
down by a storm which occurred at Gilbert’s Mills, a few 
miles east of Fulton, at about 5.30 p. m. on the 2d. 

Elmira, Chemung Co., N. Y.: at about 4 p. m. on the 2d a 
severe hail storm passed over the village of Wellsburg and 
vicinity, about six miles east of Elmira. The storm is reported | 
to have been the severest ever experienced in that vicinity, | 
and caused damage estimated at $20,000. 

Easton, Aroostook Co., Me.: during the afternoon of the. 
5th a very heavy rain storm occurred at this place. A wash- 
out occurred on the Bangor and Portland Railroad, and sev- | 
eral small bridges were washed away. The damage is esti- 
mated at $20.000. | 

Leavenworth, Kans.: During the thunder-storm on the 5th 
heavy hail fell from 2.06 to 2.11 p. m.; the hail-stones were of 
various shapes, varying in size from one-half inch to two and 
one-half inches in circumference. 

Poughkeepsie, Dutchess Co., N. Y.: during the afternoon of 
the 6th a violent thunder-storm occurred in the Hudson River 
Valley; the heavy rainfall caused washouts on the railroads, , 
and basements and cellars of numerous buildings were flooded. 

Allentown, Lehigh Co., Pa.: an unusually severe storm oc- | 
curred in the Lehigh Valley during the afternoon of the 6th; | 
lightning and the very heavy rainfall caused much damage. | 

Reading, Berks Co., Pa.: the storm of the 6-7th caused a. 
large amount of damage in this section. Numerous buildings | 
were struck by lightning. | 

Saint Vincent, Minn.: at 2.55 p. m. on the Sth a gale set in, 
and was followed at 2.56 p.m. by a heavy rain storm; the 
most violent part of the storm occurred about 3 p. m., and it 
ended at 3.45 p.m. The course of the storm was from north- 
west to southeast. A considerable quantity of wheat and 
barley was beaten down by the heavy rain. 

Cambridge, Dorchester Co., Md.: two very heavy rain storms 
occurred at this place and in the surrounding country on the 
9th. In many places the corn fields were submerged, and 
numerous bridges on the public roads were washed out. 

Mr. W. H. Hill, a voluntary observer at Palo Alto, Miss., 
reports that a violent thunder-storm occurred at that place on 
the afternoon of the 10th; the electrical display was remark- 
able; three miles southwest of Palo Alto, over a small area 
of two acres, about one hundred large trees were struck by) 
lightning. 
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The storm moved ares 


diameter, and broke many windows. 
northwest to southeast. 

Wabash, Wabash Co., Ind.; during the night of the 18-19th 
a severe hail storm passed through the northwestern part of 
this county, doing an immense amount of damage. The storm 
came from the west through Miami county and crossed the 
Lake Erie and Western Railway between Denver and Peru; 
its path through Wabash county was from two to three miles 
wide. The hail-stones were unusually large, and fell in large 
quantities. Apples, melons, grapes, and all small fruits and 
vegetables were cut to pieces. The damage is estimated at 
850,000. 

Wheeling, W. Va.: a violent storm occurred during the 
night of the 18-19th, blowing down fences and trees; for 
about one hour the lightning was almost continuous. 

Norfolk, Va.: the steamer ‘‘H. D. Miller” reports having 
encountered a severe hail, rain, and wind storm at about 7 p. 
m. on the 19th during her passage from Baltimore to Norfolk 
and when off North Point, in the Chesapeake Bay; hail fell 
for half an hour, Te: ering the deck of the steamer. 

Kitty Hawk, N. C.: on the 19th a thunder-storm from the 
northeast be ‘gan Y 1.40 a. m. and continued until 11.45 a. m.; 
an electrical discharge at 9.40 melted the wires, burned insu- 
lation and set fire to a curtain and window casing in the tele- 
graph office. 

Abilene, Dickinson Co., Kans.: a storm on the 20th caused 
much damage to buildings, trees, etc., in this vicinity ; a num- | 
ber of barns were wrecked. 

Parkersburg, Wood Co., W. Va.: during the evening of the 
20th a destructive storm passed through Wirt and Wood coun- 
ties in this state. Dwellings and out-buildings were demol- 
ished and many fine orchards and valuable tracts of timber 
were completely ruined. At Rockport, Wood Co., a large 
stone mill was demolished. 

Pittsburg, Pa.: the heavy rain storm of the evening of the 
20th flooded many cellars in this city and in Alleghany City, 
causing much damage. Reports from the surrounding country 
show that the storm was very severe. 

Brownsville, Saline Co., Mo.: a severe wind and hail storm 
occurred about eight miles east of this place at about 7.30 
p.m. on the 20th. The hail-stones were very large, and many 
remainec on the ground until the morning of the 2lst. The 
width of the storm was about two miles, and within its path 
great damage was done to crops. 

Elkton, Cecil Co., Md.: the storm of the 21st is considered 
to have been one of the most severe that has occurred here in 
many years. The very heavy rainfall caused a large amount 
of damage to roads and bridges in this county. 

Corry, Brie Co., Pa.: during the prevalence of a wind storm 
which occurred near this place on the 22d, a barn was blown 
down, fences were prostrated, and several orchards damaged ; 
the course of the storm was from southwest to northeast, and 
its track was from eight to ten rods wide. 

Mount Holly, Barlington Co., N. J.: a violent thunder-storm 
occurred in this part of Burlington county during the night of 
the 22-23d; about one dozen houses were struck by lightning 
in and near Mount Holly. The heavy rainfall overflowed 
cellars and caused washouts along the railroad. 

Huron, Dak.: heavy rain, with moderate thunder and light-. 
ning, and occasional showers of small hail, prevailed from 4 30 
to 6.45 p. m. on the 23d. About one mile east of this place a 
severe storm destroyed several barns and caused much injury | 
to crops; hail fell over a small area about half a mile long) 
and quarter of a mile wide. 

Baltimore, Md.: a thunder-storm prevailed from 4.25 to 5.50 
p. m. on the 23d; the heavy rainfall flooded streets and cellars | 
and caused a rapid rise in Jones’ Falls, the water rising within | 
a few inches of the bridge. A mud machine and several SCOWS | 
at work at the Falls were driven against the Lombard street 
bridge, but the damage was slight. The storm moved from 
northwest to southeast. During the night of the 26—27th 
another severe thunder-storm, with heavy rain, passed over this 


city from northeast to southwest; 1.55 inches of rain fell be- 
tween 7.40 and 10.45 p. m.; considerable damage was done by 
flooding of streets and cellars. 

Elizabeth, Union Co., N. J.: the very heavy rain which ac- 
companied the storm on the afternoon of the 23d inundated 
many streets and entered numerous dwellings, compelling the 
occupants to leave the lower stories. The river at this place 
rose rapidly. 

Philadelphia, Pa.: a thunder-storm of unusual severity 
began at 3.23 a. m. on the 23d; 2.25 inches of rain fell in one 
hour; much damage was done in the city to sewers, piers, cel- 
lars, etc. The storm came from the southwest and passed 
northeastward. During the afternoon and evening of the 26th 
heavy rain occurred at intervals in the north and northwestern 
portions of the city. At Manayunk, and at Falls of the Schuyl- 
kill, there was a very heavy rain storm which caused much 
damage to property. 

Fort Maginnis, Mont.: a severe hail storm, with thunder and 
lightning, began at 6.15 and ended at 6.30 p. m. on the 24th; 
_hail-stones from two to two and a half inches in diameter fell 
to a depth of five or six inches and broke all glass in windows 
with northern exposure; the hail-stounes fell with sufficient force 
to break shingles, crack window-blinds, and kill poultry, lambs, 


and calves; the storm is reported to have been the most violent 


ever experienced in this vicinity. 

Haron, Dak.: light rain fell during the night of the 24-25th ; 
during the following day the wind blew a gale from the south. 
east, increasing at night, and attaining at 10.30 p. m. a velocity 
of sixty-six miles an hour; the storm was attended at intervals 
during the evening by a light rain, vivid lightning, and heavy 
thunder. This storm was the severest that has occurred here 
since March, 20, 1882. Considerable damage was done to the 
growing crops by the wind, and some damage was done by 
lightning. 

Hay Springs, Sheridan Co., Nebr. : a hail storm occurred 
about six miles southeast of this place on the 25th; its direc- 
tion was from southwest to northeast and its path was about 
one mile wide ; crops were injured to some extent. 

Parkston, Hutchinson Co., Dak.: the storm during the 
night of the 26-27th was very severe at this place and in the 
surrounding country. At a point ten miles north of Parkston 
several buildings were blown down. 

Fargo, Cass Co., Dak.: the storm on the night of the 26- 
27th was one of the most violent ever known here. Much 
damage was done to buildings, fences, etc. It is reported that 
the wind reached a velocity of eighty miles per hour. 

Yankton, Dak.: during the night of the 26-27th a storm of 
great severity occurred at this place, blowing down trees, and 
causing slight damage to some buildings. The wind reached 
a velocity of fifty-four miles per hour. 

Fort Worth, Tarrant Co., Tex., 27th: reports from Anson, 
Jones Co., state that a violent storm on the 26th caused dam- 
age to buildings, etc., in that vicinity to the extent of $40,000. 
At Haskell, Haskell Co., nearly all the building in the town 
were demolished. 

Pensacola, Fla.: during the storm on the 27th no damage 
was done in this city, but to the eastward the storm was more 
severe and resulted in considerable damage. At De Funiak, 
Walton Co., several houses were unroofed, and trees blown 
across the railway track; one fishing smack was wrecked. 

Oskaloosa, Mahaska Go., Iowa: the thunder-storm on the 
| 28th caused much damage to life and property in the surround- 
ing country. 

Franklin Falls, Merrimac Co., N. H.: a severe thunder- 
storm occurred during the night ut the 28-29th, causing a 
large amount of damage to crops and washing out. highways. 

Omaha, Nebr.: reports from David City, Butler Co., state 
that a number of buildings were demolished by a storm which 
occurred at 6 p.m. on the 29th. Among the buildings de- 
stroyed were the depots of the Union Pacific and Burlington 
and Missouri railroads. 

Mason City, Cerro Gordo Co., Iowa: at about 5 p.m.on the 
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29th, a severe storm at this buildings Reston, unusually severe storms in 
were unroofed and some were blown down. eastern Massachusetts and in portions of New Hampshire dur- 


Report of tornadoes for the month of July, 1887, by 2d Lieutenant John P. Finley, Signal Corps, Assistant. 


Place. | os | es Authority. 
z = = = = 
a | & Zz = Zz 
Cleburne, TOK. § | 3.99 BW. None.. 2 | GOO | destroyed and |....... + Dr, C, Osborne, Cleburne, Tex, 
| several damaged, 
Weston, Wis............ 6 5p-M...... ne. “| to 4,000 | Some cattle... Swept acres of timber |.................... R. Wilkinson, Weston, Wis. 
| away, 
Near New Riegel, Ohio ...... | | Nome..| OFChards, shade trees, |............. C. H. Klein, New Riegel, Ohio. 
shape. | and crops prostrated. 
Cambridge, Mich. ¢ 9 2.30 nw. NONE... None..|... Totally destroyed | C. H. Dowey, Cambridge, Mich, 
buildings, overturne: 
barns, and prostrated 
trees. 

Goddard, Dak. d to 4P.M..... me. | destruction 0 |.... J. F. Hahnen, Goddard, Dak. 

crops. 

Fairbank, Dak. TO 4 M ae, Funnel | damage tO | C. D. Thompson, Fairbank, Dak. 

buildings and crops, 

Lewiston, Dak. T0 | 3.30 P. M.. Funnel VOFY UCCIVE P. W. Pearson, Lewiston, Dak. 

crops, 

pieces 

Stockton, 13 | Evening... ne. Funnel Saint Louis “ Globe Democrat." 
smaller buildings de- 

stroyed. 
Valparaiso, Nebr. 144 | Afternoon ne, Funnel | 200 $20 | Houses and out-build- J. Brethourder, Holland, Nebr. 
ings torn to pieces, 
| crops ruined. 
Easton, Pa. h ..........-..++ 16 6 tO7 $50,000 Commercial Gazette,"’ Pittsburg, Pa. 
Moorestown, N. 16 | 7.45 P. M.. easterly | Fummel NATTOW tO CFOPS T. J. Beans, Moorestown, N. J. 
| | and timber. 

Loyal, Wis. 16 | 2 P. M ne. Bp BOO Gestructive to j............ W. Welsh, Loyal, Wis. 
| timber through which 

it passed. 

Waupaca, Wis. | BO, | None.. None... S@VEral head Destroyed opera-house G. M. Chamberlin, Waupaca, Milwau- 

| | of cattle, and did considerable kee “‘ Sentinel,’’ Wis. 
damage to dwelling 
houses. 
New York City...... | Houses unroofed, trees New York “World” and “ Tribune,” 
| | | blown down, and con- July 18, 1887. 
| siderable damage 
| done to shipping. 
New York City 17 p.m... C @ Struck steamboat, New York “Tribune,” July 18, 1887. 
shape. | | tore off her smoke- 
| stack, and sent her 
} round like a top. 
ings unroofed, and | 
thousands of window 
panes shattered by | 
| hail. | 
Westminster, Md. ...... BP 1 se. Funnel | None. Very Baltimore ‘American and “ 
| De Sellum, Gaithersburg, Md.; 
more “Sun.” 

.| None.) None.. 2,640 | SOVEFal barns and OUt- | Dr. M. A. Veeder, Lyons, N. Y. 
| buildings destroyed; 
| | hardly a tree or fence | 

‘ | | in its path escaped. 
Near Emporia Junction, 19 4Pp.m...... ne. Signal Service observer, Topeka, Kans, 
Kans.o 
Topeka, Kans. p 21 8.35 to8.45 e. Funnel | None...) see Do. 
p.m. 
One mile south of Liberty 21 Evening... ne. 31200 | Damage confined Dr. T. C. Hunter, Napoleon, Ohio. 
Centre, Ohio. timber and crops in | 
path. 

| | blown down, build- 
ings unroofed, trees 
| and fences prostrated. | 

Wytheville, Va.r 23 8.45 | Howard Shriver, Wytheville, Va. 

Watkinsville, Ga. 24 | 6 BO. Funnel | None..) Nome ° Atlanta, Ga., ‘‘ Constitution.” 

Moland Township, Minn.¢... 25 p.m.... easterly | Funnel! None. Several! A few rods ... Several “farm houses 200,000 C. 8. Taylor, Glyndon, Signal Service 
and granaries de- observer and “‘ Evening News,’’ Moor- 
| stroyed, trees pros- head, Minn,; G. A. Grover, Horace, 
| trated, &c. Dak. 

David City, Nebr. w.............. 29 6p.m...... ne. Funnel I | .ceseeeeeee]2, 640 to 5,280 Severalhorses Destroyed a large num- |.......00000.0408 F.E. Wilsot, David City, E. Whitcomb, 
and head of ber of buildings. | Friend, Nebr. ~» and “* Butler C ounty 
cattle, Press.” 

j Waterloo, 29 9-30 Funnel I a TSO | Destructive to eVery-| J. B, Anderson, Waterloo, 8. C. 
| | thing in its path, 
| } which was well de- 
fined. 

a Two clouds, one from the east and one from the west, met and fell towards the earth like a mass of solid matter, and in an instant the city was embraced by a twisting wind. 
bA bunch-shaped c joud moved below the main cloud with a continued roar, the cloud having a rotary motion, eThe wind appeared to be more severe over head, but would strike the 
earth every now and then, causing great destruction. dCloud very dark, with a greenish tinge, but was rather too high todo much damage; it was ac companied by an intense, 

e There seemed to be three strata of clouds, all going in different directions, the funnel-shaped cloud being between the others and trying to force its way through the 


rumbling noise. 
lower one. J There was one funnel-shaped cloud with the wide end down; ; it was some distance ahead of the main storm and was accompanied by a roaring noise. g The funnel 


cloud was white as snow and seemed to move in bounds; it would touch the earth for some sixty rods and then draw up to touch again further on. h The cloud came down the Dela- 
ware Valley, reaching nearly to the ground; it was struck by a cross wind and then began its work of destruction. iA funnel-shaped cloud formed at the western extremity of an 
arch of clouds. j The cloud was attended by a heavy roar. k Two clouds united, which gave a rotary motion to the wind. 1A big, black cloud, with white, torn edges, turning 
over and over like a windmill, came suddenly with the speed of a race horse. m The cloud came suddenly in the shape of a funnel, carrying fences and all movable objects with it. 
nin the western section of the city the cloud was lower, touching the tops of trees and houses. o From a distance it had the appearance of a tall column, reaching from the ground 
to the clouds. p The cloud did not reach the earth; it had the appearance of an old fashioned, high hat inverted and extended one-eighth of the distance from the main cloud to the 
earth. Two dense and angry looking clouds were observed approaching from opposite directions, and on their uniting a terrific wind occurred, r Cloud did not touch the earth. 
sA cloud of inky blackness approached at a terrific rate, accompanied by a frightful roar. The wind at the ground was quite violent, being sufficient to cause considerable damage to 
trees and out-buildings, but the tornado cloud did not touch the ground. ¢ Two clouds, one from the southwest and one from the northwest, met, when a great commotion immediately 
ensued, resulting in the formation of three “‘ twisters.’’ As the storm progressed the tornado cloud resembled a tall steeple, moving at a rapid rate. uw A large, black, twisting, and 


boiling mass of clouds, somewhat funnel-shaped, with a whitish mist or vapor preceding it, accompanied by a roar. 
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ing the afternoon of the 29th. The sloop “Gris” was driven 
ashore on Corinthian Point in Boston Harbor during a squall 
on the above date. 

Pittsburg, Pa.: light rain prevailed from 1.20 to 3 p. m. on 
the 30th; at 4.40 p.m. a severe thander-storm set in from the 
southwest and continued till 6.15 p. m.; heavy rain, with hail, 
occurred from 5.10 to 5.30 p. m., the rainfall amounting to 1 
inch, most of which fell in twenty minutes; the wind reached 
a velocity of thirty-six miles an hour from the northwest; 
the damage done to various kinds of property is estimated at 
$70,000. 

Hartford, Conn.: a severe bail storm on the afternoon of 
the 3ist caused great damage to corn, tobacco, and other crops 
in South Glastonbury and neighboring localities. Large trees 
were blown down and the roads were badly washed. 

New London, Conn.: ‘*The Day” of August Ist states 
the storm of July 3lst was among the severest that has been 


age throughout the city and in other portions of the state; 
numerous objects were struck by lightning. At Hartford the 
storm was accompanied by hail which caused much damage to 
crops in that vicinity. 

New Haven, Conn.: during the thunder-storm which began 
at 2.50 and ended at 4.30 p. m. of the 31st, several buildings 
and trees were struck by lightning. 


WATER-SPOUTS. 


Capt. J. Meikle, of the bark ‘‘ Ashantee,” reports having 
observed a large water-spout July 9th, at 8 a. m., in N. 38° 40’, 
W. 68° 31’, during the prevalence of a heavy thunder-storm, 
with hard sw. squalls and heavy rain from 2 a. m. till noon. 

Capt. G. Stenger, of the s. s. “* Leerdam,”’ reports: ‘‘ June 
2ist, 4.15 p.m., in N. 41° 02’, W. 60° 25’, observed large 
water-spouts which moved from sw. to ne.”’ 


COTTON REGION REPORTS. 


In the follow‘nug table are given the means of the maximum 
and minimt . temperatures, and the average rainfall for the 
cotton-belt districts during the month. For the purpose of com- 
parison the means for the five preceding years are also given. | 

The rainfall for the districts of Galveston and Little Rock 
differs but slightly from the average; that for the district of | 
Memphis is 1.06 below the average, while in the other districts 
the rainfall is excessive. The excess for the districts of Augusta, 
Atlanta, Montgomery, and Savannah is very large, that for | 
Augusta amounting to 7.54 inches. In the last-named dis- | 
trict reports from twelve stations give an average of 11.49 
inches, which is nearly three times as great as the normal pre- 
cipitation as determined from the cotton-region observations 
of the last five years; the average for the Atlanta district (re- 
ports from thirteen stations) is more than double the normal, 
while the excess for the Montgomery district is nearly as great. 

The means of the maximum and minimum temperatures in 
all districts are generally normal or slightly above. 


Temperature and rainfall data for the cotton districts, July. 


| 
| 


Rainfall. Temperature, 

=? | Maximum. Minimum. 

mes | Extremes 

ies. = 4 wo | = > = 

< i4 am | & Bla a |a 

| Ineh.| Inch. Inch, ° ° ° | ° 
New Orleans...| 4.26 | §.03 0.77 | 92-9 92.4 | — 73.1 71.7) 1.4 103| 61 
Savannah ..... 5.74 8.65 2.91 | 92-3 93.0 0.7 | 72.0 72.7 | 105 | 
Charleston...... | 6.36 | 6.99 0.63 91.8 92.3) 0.6 | 70.5 72.4 1.9 | 108 | 3 
Atlanta..........| 4.01 | 9.77 5.70 | 90.2 | 90.3 | 0.1 68.7 71.1 2.4 106 | 
Wilmington ... 5-37 3-35 | 0.98 | 90.7 92.5 | 1.8 68.9 71.7 2.8) 11} 56 
Memphis........., 3. 2. — 1,06 | 90.3 9.5 2.2 68.5 70.1 1.6| 106) 49 
Galveston ...... 2.09 | 2.07 | 0.02 | 95-3 | 95-8 | 0.5 72.7 74.0/ 1.3 | 105| 61 
Vicksburg ...... 5.10 0.37 | 92-0 92.7 ©.7 | 71.4 | 72.5 | 1.1 | 102 $s 
Montgomery ..| 4.32 | 8.47 4.15 | 91.7 90.2|— 1.5 69.0 71.9 2.9| sor) 63 
Augusta ........| 3.95 11.49 7-54 | 92.2 92.5 | t 0.3 70.4 71.3) 1.7| 6 
Little Rock.....| 2.59 2.38 | — 0.21 | 92.8 93.2 0.4 68.1 68.5/+0.4 105| 50 
Mobile............. 3.78 | 5-39 + 1.61 93-5 93.3 — 0.2 70.4 70.0); —0.4| 105| 58 


INLAND NAVIGATION. 


FLOODS. 


Raleigh, N. O.: during a heavy thunder-storm on the 7th 
4.90 inches of rain fell from 10 to 11.30 p.m. Reports from 
the surrounding neighborhood show that this phenomenal rain- 
fall was not general; at the signal office, only two miles dis- 
tant, the rainfall measured but 1.79 inches. Portions of the 
dam of the water-works were washed out, and the crops lying 
in the storm’s area were somewhat damaged. 

Nogales, Pima Co., Ariz.: on the afternoon of the 7th a 
remarkably heavy rain storm occurred. Streets were flooded 
and dams and bridges washed away. Washouts occurred 
on the Sonora Railroad, causing delay of trains. On the after- 
noon of the 13th another heavy rain storm occurred. It is 
reported that on the mountains to the southwest of Sonora 
there was a ‘‘ cloud burst,’’ which in a short time flooded a 
portion of Sonora, washing away a number of houses. 

Fort Apache, Ariz.: during the prevalence of a thunder- 


storm from 5.20 to 8.10 p. m. on the 8th, a “‘cloud burst ”’ oc- | 


was lost, the herders narrowly escaping with their lives. The damage done 
will materially affect the whole community. 
The Saint Louis ‘‘Globe-Democrat ”’ of the 15th contained 
the following: 
Denver, Coto., July 14.—A terrific cloud-burst occurred in Tucker Canyon 
near Golden, twenty miles from Denver, this afternoon. The canyon was full 
of campers, ore-haulers, etc. A slight rain storm succeeded peals of thunder, 
and suddenly a wave nearly twenty feet high swept down the narrow canyon, 
| which for weeks had been completely dry. Everything was swept before 
iit. The sides of the gulch, which is only sixty feet wide, were swept 
| away, as were also the trail and carriageway for miles up the canyon. Those 
|who were caught out, so far as is known, left their teams and fled to the 
mountains. All the latter part of the afternoon people have been walking 
into Golden from the hills. They report the loss of their teams and vehicles, 
and all give exciting accounts of their narrow escapes from death. They fear 
that many lives have been lost, as many people who went up into the moun- 
tains have not yet been heard from. 

The huge wave in the canyon was the result of a cloud-burst, which may 
have occurred far up in the canyon. The loss to ranchmen in the valley has 
been heavy. 

The Cheyenne, Wyo., “Daily Leader” of the 16th contained 


curred on the east fork of the White River, in the mountains | the following : 


east of station. 
down the canyon, carrying on its crest large trees, etc.; the 
water subsided in about two hours. | 

The ‘‘ Salt Lake Herald ” of the 13th states: | 


Futons, Uran, July 11.—Last evening a flood again devasted Fillmore | 
The greatest damage was done in the moun- 


and the country. 
tains east of this place. hree saw-mills, with logs and lumber aggregating 
thousands of feet, were swept entirely away. Half of a large herd of sheep | 


A volume of water three feet deep came) 


Acaveverque, N. Mex., July 16.—A special to the “ Democrat’’ from 
Benson, Ariz., “- the heavy rains of the past few days have caused serious 
washouts on the New Mexico and Arizona and Sonora railroads, and it will 
be three or four weeks before trains can go through to Nogales. Water has 
run down from the mountains in large volumes, drowning considerable stock 
in the valleys. 

San Francisco, Cal.: the first mails from the East since the 
16th arrived during the night of the 18th, the delay having 


= 
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been caused by washouts on both the Central and Southern 34.5 feet, about 9 a. m. of the 31st and remained stationary until 
Pacific routes. 3 p.m.; quantities of drift-wood were carried past the city by 
Baltimore, Md.: nearly three inches of rain fell during the the rapid current, and fears were entertained for the safety of 
storm of the 21st, and the greater part of this amount fell be- the bridges which cross the river. A considerable portion of 
tween 10.30 a. m. and noon. Damage to the extent of several the city was inundated, and in some places the water was ten 
thousand dollars was done by the flooding of sewers, etc. feet deep. Travel on railroads was interrupted and the opera- 
Great Barrington, Berkshire Co., Mass.: the heavy rainfall tions of mills were suspended. The rainfall on the 29th 
on the morning of the 22d caused Green River to overflow. amounted to 4.50 inches, which is the largest daily rainfall on 
At Alford, in this county, a bridge was washed away; con- the records of the Signal Office at this place. In but three in- 
siderable damage was done at other points. stances since 1840 has the river reached a greater height than 
Chatham, Columbia Co., N. Y.: the rainfall on the 23d in during the freshet of July, 1887, viz.: in 1840, 37.3 feet; 1852, 
some portions of this county was remarkably heavy. A large 36.8 feet; and 1865, 36.4 feet. During the freshet of 1864 the 
amount of damage was done to bridges and roadways, and in river reached a height of 33.8 feet. 
many places fields were inundated and the crops ruined. Forsyth, Monroe Co., Ga.: from the 27th to 31st about 9 
Philadelphia, Pa.: on the 23d and 24th the heavy rainfall | inches of rain fell at this place; this remarkably heavy rain- 
(about four inches) caused much damage in this city to streets fall was very destructive to crops in this part of the state. 
and sewers. Wetumpka, Elmore Co., Ala.: owing to recent heavy rains 
Menands, Albany Co., N. Y.: to the east and south of Al- the Coosa and Alabama rivers were very high on this date. 
bany, destructive freshets resulted from the heavy rains which Hundreds of acres of corn land have been submerged. 
occurred during the 23d-24th, causing much damage to prop-. Milledgeville, Baldwin Co., Ga.: the precipitation for the 
erty. In Columbia county many dwellings were washed away. month, 16.09 inches, is unprecedented at this station for the 
Orange, Franklin Co., Mass.: the freshet of the 25th was the month of July; the first rainy season occurred from the 4th to 
most destructive that has occurred here for many years. A the 12th, when 5.75 inches of rain fell; and the second from 


.namber of factories had their first floors flooded. the 27th to the 31st, when 9.98 inches of rain fell. This latter 


Dover, Strafford Co., N. H., 25th : all rivers in this part of the rainfall caused a freshet similar to that in 1840. Great dam- 
state are unusually high. At New Market, Rockingham, Co.,| age was done in this county to crops, bridges, fences, etc. 
a part of adam of the New Market Cotton Mill was carried | STAGE OF WATER IN RIVERS AND HARBORS. 


to. Fe: on ant 26th the following table are shown the danger-points at the 
inches of rain fell at this place; this is the heaviest rainfall | V@Tious river stations and the highest and lowest depths for 


that has occurred during the last eight years. Cellars were | July, 1887, with the dates of occurrence, and the monthly 
ranges: 


filled with water, bridges carried away, and in many places | ; 
railroad tracks were washed out, causing delay of trains. | Heights of rivers above low-water mark, July, 1887. 
Binghamton, Broome Co., N. Y.: the heavy rains on the) 


night of the 25-26th caused a freshet at Deposit, in this county. «= .| Highest water, Lowest water, | =. 
All of the smaller bridges in that vicinity were washed away. es ee & ee RP 
a ations, ene lea 
The water about the railroad buildings was two feet deep. pate. | Height. Date. Height.) 2 
Coatesville, Chester Co., Pa.: on the 26th heavy rains caused | a REP: ; |= 
a washout on the Pennsylvania Railroad, about half a mile | deme 
west of this place. Reports from Susquehannah county state | shreveport, La 29.9 31 5.9 
that numerous bridges in that county were washed away. Ab) Atk 22.0 | 7.0! 23! 
Red Rock, Luzerne Co., about two thousand feet of railroad | Little Rock, IH onvencereeeeeeseooenn 23.0 4| 6.3 31 2.4| 3.9 
| issourt wer: 
track were washed out. : Omaha, Nebr.............0.sssceseeeseeenvaes 18.0 | 2,3,4 14.9 29, 31 10.3 4.6 
Reading, Berks, Co., Pa.: the heavy rainfall of the 26th | 20.0 | 2,3 | 16.5 31.7] 4.8 
flooded a large number of basements and cellars in this city. | saint Pam, 14.5 | 20,21,24| 2.9 06 
; ; La 24.0 | 1, 2,4 4.4 31 
Numerous washouts occurred on the railroads the surround. 16.0 14354 4.5 29, 30, 31 
ing country, causing delay of trains. Soveneers, a 15.0 | 4,5 | t 29, 30, 31 1.6 1.5 
Greenfield, Franklin Co., Mass.: the heavy rainfall of the Moc | 16:9 
26th caused a large number of washouts and land-slides be- | Cairo, 
tween Miller’s Falls and Erving, in this county. | Vicksburg, Miso... 4100 | 
Philadelphia, Pa.: the rainfall on the night of the 26-27th | New Orleans, 
caused a large amount of damage at Falls of the Schuylkill, | Pittsburg, Pa 22.0 Sed 
where, on many streets, the lower floors of houses were sub- | ne] 
merged. The damage is estimated at $100,000. At Mana- |. Cumberland River: ok del 
yunk the streets were washed out and houses and mills were “"Tenesee Rises 
flooded. 33.0 10 5.6 20 1.9] 37 
non ela tver: | 
Contoocook, Merrimack Co., N. H.: the Warren and Con- Piteaburg, Pa. ar| 6.9 30, 
toocook rivers began to overflow on the 27th. The high water | Ga 320 | gr | 34.5 a| 
at Contoocook caused partial suspension of business. | 
Ga.: the meaty rains at the close of the month | secramento, Cai 8s | 
caused the Savannah River to rise to a height which has not hes gr = te paah 
been equaled since 1865; the river reached its greatest height, i eal | : 1 
ATMOSPHERIC ELECTRICITY. 
AURORAS. | principally from the Lake region eastward to the New England 


But few auroras were observed during July, and none of the coast. The Signal Service observer on the summit of Mount 
displays reported were noted for brilliancy or extent of obser- Washington, N. H., reports: An auroral light was observed at 
vation. The most extended displays of the month occurred on 9.30 p. m. on the 18th, extending 20° east and west of the mag- 
the nights of the 18-19th and 19th-20th; these were observed | netic meridian; it very rapidly assumed the formation of an 
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arch, with dark segments beneath; the arch was well defined 
and extended to an altitude of about 15°, and azimuth 100°, 
while the auroral light reached an altitude of 140°. After 10.05 
p. m. no streamers appeared, although the arch remained visible 
until daybreak on the 19th, with but little variation in brilliancy 
and extent. A similar display occurred the following night. 

Auroras were noted on other dates, as follows: 

5th, Fort Sally, Dak. 6th, Oreseo, lowa; Lansing, Mackinaw 
City, and Marquette, Mich.; Fort Totten, Dak.; Saint Paul, 
Minv. 7th, Lyons, N. Y. 12th, Egg Harbor City, N.J. 14th, 
Fall River, Mass. 15th, Gardiner and Eastport, Me.; Poplar 
River, Mont. 17th, Berlin Mills and Nashua, N. H. 18th, 
Windsor, I).; Cresco, lowa, Eastport, and Bar Harbor, Me. ; 
Traverse City, Mackinaw City, Marquette, Escanaba, and 
Alpena, Mich.; Poplar River, Mont.; Moorestown, N. J.; 
Northfield, Vt. 19th, Windsor, [ll.; Vevay Ind; Eastport 
and Bar Harbor, Me.; Lansing, Traverse City, Swartz Creek, 
Mackinaw City, Escanaba, and Alpena, Mich.; Poplar River, 
Mont.; Egg Harbor City, N.J.; Charlotte and Northfield, 
Vt.; Green Bay, Wis. 20th, Pekin, Ill.; Bar Harbor, Me.; 
Mackinaw City, Mich.; Clayton, N. J. 


THUNDER-STORMS. 


Thunder-storms are reported to have oceurred in the vari- 
ous states and territories on the several dates as follows : 

Ist.—Ariz., Ark., Cal., Colo., Dak., Fla., Ill., Ind., Ind. T., 
Iowa, Kans., La., Me., Mass., Mich., Mo., Mont., Nebr., N. Y., 
Pa., Tenn., Tex., Wis., Wyo. 

2d.—Ark., Colo., Dak., Fla., [ll., Ind., Ind. T., Iowa, Kans., 
La., Me., Mass., Mich., Mont., Nebr., N. H., N.J., N. ¥., Ohio, 
Pa., 8. ©., Tenn., Tex., Vt., W. Va., Wis. 

3d.—Ala., Ariz., Oolo., Fla., Ga., Ill., Ind., Ind, T., lowa, 
Kans., Ky., La., Mich., Mo., Nebr., N. H., N. Mex., N. Y., 
Ohio, Pa., 5. C., Tenn., Tex., Vt., W. Va., Wis., Wyo. 

4th.—Ala., Ariz., Ark., Colo., Fla., Ga., Ill., Ind., Ind. T., 
Kans., Ky., La., Mich., Nev., N. Mex., N. Y., Ohio, Pa., 8S. C., 
Tenn., Tex., W. Va. 

Sth.—Ala., Ariz., Ark., Cal., Col., Fla., Ga., IIL, Ind., Ind. 
T., Kans., Ky., La., Md., Mass., Mich., Miss., Nebr., Nev., 
N. J., N. Y., Ohio, Oregon, Pa., 8. C., Tenn., Tex., Va. 

6th.—Ala., Ariz., Ark., Conn., Dak., Fla., Ga., IIl., Ind., 
Ind. T., Kans., Ky., La., Md., Mass., Miss., Mont., N.J., N. Y., 
N. ©., Ohio, Oregon, Pa., R. L., 8. C., Tenn., Tex., Vt., Va., 
Wash., W. Va., Wyo. 

7th.—Ariz., Colo., Dak., Fla., Ga., IIL, Ind., Ky., La., 
Mass., Miss., Mo., Mont., Nebr., N. H., N. Y¥., N. C., Pa., 
R. L, 8. C., Tenn., Tex., Va., Wyo. 

Sth.—Ala., Ariz., Cal., Colo., Dak., Fla., Ill., Ind., Iowa, 
Kans., Ky., La., Mieh., Minn., Miss., Nebr., N. J., N. C., Ohio, 
8. ©., Tenn., Tex., Va., Wis. 


Oth.—Ala., Ariz., Ark., Oal., Colo., Conn., Dak., D. C., Fla., | 


Ga., Ul. Ind., Ind. T., lowa, Kans., Ky., Md., Mass., Mich., 
Mias., Nebr., Nev., N. H., N. J., N. ©., Ohio, Pa., R. L, Tenn., 
Tex., Utah, Vt., Va., W. Va., Wis., Wyo. 

10th.—Ala., Ariz., Ark., Colo., Conn., Dak., Fla., Ga., Idaho, 
Kans., La., Me., Maas., Miss., Mont., Nebr., Nev., N. J., N.C., 
Pa., R. 1., 8. C., Tenn., Tex., Utah, Wyo. 

lith.—Ala., Ariz., Ark., Colo., Dak., Fla., Ga., Ill., Iowa, 
Kans., La., Mass., Minn., Mont., Nebr., N. Mex., N. 0., 8. C., 
Tenn., Tex., Wis., Wyo. 

12th.—Ala., Ariz., Ark., Colo., Dak., Fla., Ga., Ill, Ind. T., 
Iowa, Kans., La., Mich., Miss., Mo., Mont., Nebr., 8. C., Tenn., 
Tex., Utah, Wis. 


13th.—Ala., Ariz., Ark., Colo., Dak., Fla., Ga., Ind. T., lowa, 
Kans., La., Mich., Miss., Mont., Nebr., Ohio, Pa.,S.C.. Tenn., 
Tex., Wis. 
14th.—Ala., Ariz., Ark., Col., Dak., D. C., Fla., Ill., Ind. 
T., Kans., Ky., La., Mass., Minn., Miss., Nebr., N. J., N. C., 
Obio, Tenn., Tex., Utah, Va., Wis., Wyo. 
15th.—Ala., Ariz., Ark., Col., Dak., Fla., Ind. T., Kans., 
Minn., Mont., Nebr., N. Y., N. C., Ohio, Pa., Tenn., Tex., 
Utah, Va., Wyo. 
16th.—Ala., Ark., Colo., Conn., Dak., Fla., Ga., Ill., Lowa, 
Kans., Md., Mass., Mich., Minn., Mont., Nebr., N. H., N. J., 
N. Y., Ohio, Pa., 8. C., Tex., Utah, Va., Wis. 
17th.—Ala., Ariz., Colo., Conn., Dak., D. C., Fla., IIL, Ind., 
Ind. T., lowa, Kans., Ky., La., Md., Mass., Mich., Mont., Nev., 
N.J., N. Y., N. Ohio, Pa., R. 8. C., Tenn., Tex., Va., 
Wis., Wyo. 
18th.—Ala., Ark., Colo., Conn., Dak., D. C., Fla., Ga., IIL, 
Ind., Ind. T., lowa, Kans., Ky., La., Md., Mass., Minn., Nev., 
N.J., N. Mex., N. Y¥., N. C., Ohio, Oregon, Pa., R. 1., 8. C., 
Tenn., Tex., Utah, Va., W. Va., Wis., Wyo. 
19th.—Ala., Ark., Cal., Colo., Dak., D. C., Fla., Ga., IIL, 
Ind., Kans., Md., Mich., Minn., Miss., Nebr., N. J., N. C., Ohio, 
Pa., 8. C., Tenn., Va., W. Va., Wyo. 
20th.—Ala., Ark., Colo., Dak., Fla., Ga., Ill., Ind. T., Iowa, 
Kans., La., Miss., Mo., Mont., Nebr., N. C., Ohio, Pa., 8. C., 
Tenn., Tex., Va., Wash., W. Va., Wyo. - 
2ist.—Ala., Ark., Colo., Conn., Dak., D. C., Fla., Ga., IIl., 
Ind., Iowa, Kans., Ky., La., Md., Mich., Minn., Miss., Mo., 
Mont., Nebr., N. J., N. 4., N. C., Ohio, Pa., 8. C., Tenn., 
Tex., Va., Wash., Wis., Wyo. 
22d.—Ala., Ark., Colo., Conn., Fla., Ga., Ill., Ind., Ky., 
La., Md., Mich., Miss., N. J., N. ¥., N. C., Ohio, Pa., 8. C., 
Tenn., Texas, Vt., Va., Wash., Wyo. 
23d.—Ala., Ariz., Ark., Conn., Dak., D. C., Fla., Ga., Idaho, 
'La., Me., Md., Mass., Mont., Nebr., N. H., N. J., N. Y., N.C., 
Pa., 8. C., Tenn., Texas, Va., Wasb. 
24th.—Ala., Ariz., Ark., Colo., Conn., Dak., D. C., Fla., 
Ga., Ind., Ky., La., Me., Md., Mass., Minn., Miss., Mont., N. 
J. N. Y., N. G., Ohio, Pa., 8. C., Tenn., Texas, Va., Wash., 
. Va. 
25th.—Ala., Ariz., Ark., Colo., Dak., D. C., Fla., Ga., La., 
Me., Md., Minn., Mont.,-Nebr., N. J., N. Y., N. C., Ohio, Pa., 
8. C., Tenn., Texas, Va., Wash., W. Va. 
26th.—Ala., Ark., Colo., Conn., Dak., D. C., Fla., Idaho, 
Ind., Kans., Ky., La., Md., Mass., Minn., Mont., Nebr., N. J., 
_N. ¥., N. C., Pa., 8. C., Tenn., Va., W. Va., Wis. 
27th.—Ark., Cal., Colo., Conn., Dak., D. ©., Fla., Ga., IIL, 
Ind., lowa, Kans., Md., Mass., Mich., Minn., Nebr., N. H., N. 
J.,N. Y., N. C., Ohio, Oregon, Pa., Tenn., Texas, Va., Wis., 
Wyo. 
28th.—Ariz., Ark., Cal., Dak., Fla., Ga., Idaho, Ill., Ind., 
Iowa, Me., Mass., Minn., Mont., Nebr., N. H., N. Y., N. C., 
Ohio, Oregon, S. C., Tenn., Texas, Vt., Va., Wis., Wyo. 
29th.—Ala., Ariz., Ark., Colo., Conn., Dak., Fla., Ga., Iowa, 
La., Me., Mass., Mich., Minn., Nebr., N. H., N. J., N. Y., N. 
C., Pa., 8. C., Tenn., Texas, Vt., Va., W. Va., Wis. 
30th.—Ala., Ariz., Ark., Colo., Fla., Ga., Ill., Ind. T., Iowa, 
Kans., Me., Mich., N. H., N. J., N. Y., Ohio, Pa., 8S. C., Texas, 
Vt., Va., W. Va., Wis. 
3ist.—Ark., Colo., Conn., Dak., Fla., Ga., IIL, Ind., Kans., 
Ky., Me., Md., Mass., Minn., Mont., Nebr., N. J., N. Y¥., N. C., 
Ohio, Oregon, Pa., R. I., 8. C., Tenn., Texas, Vt., Va., 


Wyo. 


OPTICAL PHENOMENA. 


HALOS. 
lat-6th.—Lunar halos were quite numerous in the states to 
the south of the Ohio and east of the Mississippi Rivers dur- 
ing this period, while a few solar halos were observed in the 
districts to the northward. These halos were noted during 


the passage of the area of low pressure, described as number 
i., from the middle Rocky Mountain slope to the Saint Law- 
rence Valley. 

7-24th.—During this interval lunar halos were reported from 
but four stations, viz., Vevay, Ind., 7th; Erie, Pa., 8th; 
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Spartanburg, 8. C., 11th; and Titusville, Fla., 24th. Neither 
were solar halos of frequent occurrence, only a few stations 
reporting them on scattering dates. 

25th-3ist.—In the states east of the Mississippi River lunar 
halos were reported from numerons stations, and solar halos 
were quite frequent in the Southern States. It was during 
this period that the tropical storm, described under areas of 
low pressure as number viii., passed from the region of the 
West Indies to the east Gulf states. 

The phases of the moon, Washington mean time, during 
July, as given in “The American Ephemeris and Nauti- 


‘eal Almanac ”’ for 1887, are as follows: Full moon, 4th, 15 h. 
| 25.9 m.; last quarter, 12th, 13 h. 48.8 m.; new moon, 20th, 3 h. 
| 41.8 m.; first quarter, 26th, 21 h. 22.1 m.; apogee, 11th, 13.4 h.; 
| perigee, 23d, 12.9 bh. 

MIRAGE. 

Moorhead, Minn.: a mirage was observed at daybreak on 
the 22d; the oulines of the shores of two lakes lying about 
twenty miles east of this place were plainly seen. 

Mirage was also reported to have been observed during the 
month, as follows: Vashon, Wash., 9th. 10th; Reidsville, N. 
C., 18th; Oswego, N. Y., 24th. 


MISCELLANEOUS PHENOMENA. 


FOREST AND PRAIRIE FIRES. 
Wellsborough, Tioga Co., Pa.: on the 11th and 12th about 
4,000 acres of forest and partially cleared land in the vicinity 
of Gaines, in this county, were burned over. About five hun- 


dred cords of bark, several million feet of timber and lumber, 


arailway trestle, and several cars were destroyed. 

Fort Spokane, Wash.: on the 13th and 14th fires were 

burning east and south of this station. 

" Helena, Mont.: tires were burning in the woods thirty-five 
miles north of this place on the 21st. 

Forest and prairie fires are also reported to have occurred 
as follows: 

Linkville, Oregon, 1st to 14th. 

Fort Reno, Ind. T., 7th. 

Fort Klamath, Oregon, 15th. 

INSECTS. 

Perham, Otter Tail Co., Minn.: a large amount of damage 
has been done by locusts to the crops in this county. In some 
places these insects have eaten everything except wild grass 
and the foliage of trees. 

Saint Paul, Minn., 7th: reports from various localities in south- 
ern Minnesota state that crops of all kinds have been injured 
by chinch bugs. At about midnight on the 13-14th, swarms 
of insects known as “day bugs’ or ‘“‘swamp bugs,” infested 
the city, obscuring the gas lamps and covering the streets and 
pavements in many places from six inches to one foot deep. 
These insects disappeared after sunrise on the 14th. 

Omaha, Nebr., 11th: reports from several sections of this 
state show that chinch bugs are causing serious injury to 
wheat, oats, and corn. 

Quakertown, Bucks Co., Pa., 16th: during the earlier part of 


the month some injury was done by potato bugs and cater- 


pillars in this county. 

Morse, Johnson Co., Kans., 17th: chinch bugs are beginning 
to do injury in this locality; potato bugs have also appeared 
to some extent. 

Mason City, Cerro Gordo Co., Iowa.: during a part of the 
afternoon of the 19th large swarms of chinch bugs filled the 
air so as to render walking in the streets very disagreeable. 

Saint Peter, Nicollet Co., Minn.: large numbers of chinch 
bugs appeared in this vicinity on the 19th. 

Campton, Kane Co., Ill., 22d: grasshoppers have injured 
the corn crop in this county. 

Manhattan, Riley Co., Kans., 30th: chinch bugs have done 
considerable damage in this locality. 

Humphrey, Cattaraugus Co., N. Y., 30th: grasshoppers are 
very numerous in this county. 

Forsyth, Monroe Co., Ga., 3lst: cotton worms are doing 
injury to cotton. 

Embarras, Waupaca Co., Wis., 31st: chinch bugs are very 
numerous in this locality. 

METEORS. 

Earleton, Alachua Co., Fla.: two meteors were observed on 
the evening of the 11th; the first was seen falling due south 
at 8.30 p. m., and appeared as a large red ball, which separa- 
ted into two parts, both disappearing before reaching the hori- 


|zon. The second meteor fell in a curve from north to south- 
east at 8.50 p. m.; beginning small, it grew rapidly larger and 
disappeared behind a cloud, but, by the bright light around 
the edges of the cloud, the observer could time the point of ex- 
_plosion. 
Grand Junction, Greene Co., Iowa: a large meteor was ob- 
served at 8.30 p.m.on the 25th; it started in the northern sky 
and traveled due west for about 30°, leaving a bright trail in 
its path. 
| Topeka, Kans.: a large meteor was reported to have been 
observed at about 9 p. m. on the 25th; it was first seen in alti- 
tude 35° and azimuth 330°, having a slow and wavy motion, 
which the observer states resembled that of a ball when tied 
up in a handkerchief and thrown. 
| Des Moines, Iowa: an unusually bright meteor was observed 
at 9.30 p.m. on the 25th; it started at a point about 40° east 
of south, shot across the heavens at an altitude of about 30°, 
and disappeared when about 35° west of south. 
_ Delaware, Walworth Co., Wis.: a large meteor was observed 
in the western sky at 8 p.m. on the 25th; it fell in a north- 
westerly direction, leaving a train of sparks. 

Dubuque, Iowa: a meteor passed over this city from southeast 
to northeast at 12.05 a. m. on the 27th, leaving a bright trail 
which remained visable several seconds. 
| Cairo, Ill.: a brilliant display of meteors was observed in the 


western sky in altitude about 50°, between 12.30 and 1.00 a. m. 
the 27th. 

East Portland, Oregon: a very brilliant meteor was seen at 
midnight on the 29th; it moved in an easterly direction and 
exploded in the northeastern sky. 

Meteors were also observed during the month on the follow- 

ing dates: 
Ist, Elkin, Ky.; Beverly, N. J. 2d, Vevay, Ind. 3d and 
4th, Elkin, Ky. 5th, Manatee, Fla. 6th, Elkin, Ky. 
7th, Clayton, N. J. 8th, Kalamazoo, Mich.; Quakertown, Pa. 
9th, Beverly, N. J. 10th, Concord and Nashua, N. H. 11th, 
Duke and Archer, Fla.; Nashua, N. H. 12th, Independence, 
Iowa; Nashua and Concord, N. H. 13th, Stateburg, 8. C©.; 
|Nashua and Concord, N. H. 14th, Keeler, Cal.; Dudley, 
Mass. 15th, Charleston and Pekin, Ill. 16th, Archer, Fla. 
17th, Manatee, Fla.; Charleston, Ill. 19th, Charleston, Il. 
(21st, Manatee, Fla. 25th, Davenport, lowa; New Midway, 
Md.; Beverly, N. J. 26th, Delavan, Wis. 27th, Davenport, 
‘lowa. 28th, Butlerville, Ind.; Independence, Iowa. 29th, 
Davenport, Iowa; Kalamazoo, Mich. ; 30th, Davenport, Iowa; 
Kalamazoo, Mich. 


MIGRATION OF BIRDS. - 
The Voluntary observer at Elkin, Clark Co., Ky., reports 


ducks flying northward on the 6th. 


SUN SPOTS. 

Mr. H. D. Gowey, of North Lewisburg, Champaign Co., 
Ohio, reports having observed sun spots on the following dates : 
Ist to 3d, 5th to 7th, 10th to 16th, 23d to 30th; four large spots 
were observed on the 10th, extending in a straight line nearly 
across the centre of the sun. 
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SAND STORMS. 
Sand storms were reported during the month, as follows : 


San Carlos, Ariz., 34; Fort McDowell, Ariz., 3d to 6th; Fort 
Mojave, Ariz., 4th to 7th; Rio Grande City, Tex., 29th, 30th. 


VERIFICATIONS. 


INDICATIONS. 

The detailed comparison of the tri-daily indications for 
July, 1887, with the telegraphic reports for the succeeding 
thirty-two hours, shows the general average percentage of 
verifications to be 67.68.* The percentages for the different 
elements are: Weather, 67.52;* wind, 65.96;* temperature, 
68.31.° By states, ete., the percentages are: For Maine, 59.52; 
New Hampshire, 63.82; Vermont, 61.18; Massachusetts, 66.28 ; 
Rhode Island, 75.75; Connecticut, 66.10; eastern New York, 
61.23: western New York, 68.49; eastern Pennsylvania, 63.26; 
western Pennsylvania, 66.07; New Jersey, 67.84; Delaware, 
65.00; Maryland, 66.62; District of Columbia, 66.22; Vir- 
ginia, 64.60; North Carolina, 70.92; South Carolina, 71.46; 
Georgia, 69.98; eastern Florida, 68.74; western Florida, 70.91; 
Alabama, 69.94; Mississippi, 68.97; Louisiana, 71.38; eastern 
Texas, 81.68: Arkansas, 66.97; Tennessee, 60.85; Kentucky, 
67.11; Ohio, 73.22; West Virginia, 76.05; Indiana, 75.61; 
Illinois, 77.63; lower Michigan, 69.10; upper Michigan, 64.08; 
Wisconsin, 65.04; Minnesota, 66.23; Lowa, 70.66; Kansas, 
67.54: Nebraska, 55.06; Missouri, 76.28; Colorado, 58.23; 
eastern Dakota, 59.68; Washington Territory, 80.80; Oregon, 
85.04; northern California, 91.61; southern California, 95.44. 

There were fifteen omissions to predict out of 8,529, or 0.18 
per cent. Of the 8,514 predictions that have been made, eight 
hundred and thirty-seven, or 9.83 per cent., are considered 
to have entirely failed; seven hundred and thirty-three, or 
8.61 per cent., were one-fourth verified; 2,018, or 23.70 per 
cent., were one-half verified; 1,565, or 18.38 per cent., were 
three-fourths verified; 3,361, or 39.48 per cent., were fully 
verified, so far as can be ascertained from the tri-daily reports. 

The predictions for all districts east of the Rocky Mountains 
for July, 1887, were made by 2d Lieutenant John P. Finley, 
Signal Corps, Assistant, except from the 17th, 3 p. m., to the 
19th, 10 p. m., inclusive, when they were made by 2d Lieuten- 
ant F. M. M. Beall, Signal Corps, Assistant; those for the 
Pacitic coast districts were made by 2d Lieutenant J. E. Max- 
field, Signal Corps, Assistant; the verifications were deter- 
mined by Ist Lieutenant Robert Craig, 4th Artillery, Acting 
Signal Officer and Assistant. 

CAUTIONARY SIGNALS. 

Of the total number of signals ordered during July, 1887, 
it was practicable to determine the justification or failure of 
seventy-five; of these, twenty-six, or 34.66 per cent., were 
fully justified both as to direction and velocity. Number of 
signals ordered for southeast winds, five; fully justified both 
as to direction and velocity, three, or 60.00 per cent. Num- 
ber of signals ordered for soutwest winds, twenty-two; fully 
verified both as to direction and velocity, ten, or 45.45 per 
cent. Number of signals ordered for northwest winds, six; 

*In determining the general average percentage and the percentages for the 
different elements, the Pacific coast states have not been included. 


fully verified both as to direction and velocity, five, or 83.33 
per cent. Number of signals ordered without regard to diree- 
tion, forty-two; verified, eight, or 19.05 per cent. Number of 
signals ordered late, i. e., after justifying velocity had begun, 
one, or 1.33 per cent. 

In addition to the above, there were ordered at display sta- 
tions sixty-nine signals, the verification of which it was im- 
practicable to determine. 

In forty-two instances winds were reported which would 
have justified the display of cautionary signals, but for which 
no signals were ordered, and in eleven instances winds which 
would have justified the display of on-shore signals, but for 
which no signals were ordered. The display of on-shore sig- 
nals was discontinued on July 13th. 

No cold-wave signals were ordered during the mouth. 


LOCAL VERIFICATIONS. 


The following is from the report of the “Michigan State 
Weather Service” for July, 1887: 


Weather signals are now displayed in one hundred and thirty-two towns in 
the state, and are very favorably commented on. The prediction of the weather 
for the twenty-four hours from 7 a. m. to 7 a. m. has been verified during July 
as follows (the verification is taken from reports of displaymen furnished 
monthly to this office) : temperature, 82.9 per cent. ; weather, 85.7 per cent.; 
temperature and weather, 84.3 per cent. 

The weather and temperature signals are now carried on the baggage cars 
of the following roads : dD. G. H. & M. R’y., C. & G. T. R’y., Port Huron 
Division G. T. R’y., P. H. & N. R’y., the Michigan Central R’y System, G. 
R. & I. R’y, and the Chicago and West Michigan iy. The first trains leaving 
the terminal points carry the signals, and there are now twenty-five trains on 
these different roads that carry the signals, and cover a very large portion of 
the agricultural district of the state, and bring the benefits of the service within 
reach of the farmers along the line of these roads daily, and many favorable 
comments are made on the benefits derived. 

The percentage of verification of weather predictions for July on the D., 
G. H., and M. R’y., is 84.7 for weather and 83.3 for temperature; on the C. & G. 
T. R’y., weather, 81.3, and temperature, 79.7; P. H. & N. R’y., weather. 
85.0, and temperature, 84.7. The other roads have not been carrying the sig- 
nals sufficient time to compute the percentage. 


The following is from the July, 1887, report of the “ Minne- 
sota Weather Service :” 

Verifications of weather signals for Minnesota were 77 per cent. for weather 
and 75 per cent. for temperature ; for eastern Dakota, 85 per cent. for weather 
and 88 per cent. for temperature. 

The following is from the July, 1887, report of the “South 
Carolina Weather Service :” 

The percentage of verification of the weather and temperature predictions for 
the whole state was: for weather, 84.8 per cent. { for temperature, 94.6 per 
cent. 

The following is from the July, 1387, report of the “ Ten- 
nessee State Board of Health Bulletin :” 

The percentage of verification of the temperature and mpetnes pencneene 
during the month at Fayetteville and Clarksville were as follows: Fayetteville, 
temperature, 100 per cent.; weather, 71.0 per cent.; Clarksville, temperature, 
87.1 per cent.; weather, 55.0 per cent. 


STATE WEATHER SERVICES. 


The following extracts are republished from the reports for July, 1887, of the directors of the various state weather services : 


The “Arkansas Weather Service,” W. U. Simons, Signal 
Corps, director : 


The month was marked by numerous local rain storms, which were distribu- 
ted in a partial manner, some parts of the state having abundant daily rains, 
others only at intervals of several days, and in some localities only one or two 
sprinkles during the month, so that the total amount ranged from 8.7 inches 
to only .O4 ofan inch. These rains did not appear in belts, and it would be 


difficult to precisely define their location. The greatest amount of rain fell at | 


| Forrest City, in the eastern part of the state, while the next largest amount 
was reported from Pine Bluff in the central part, and the least at Malvern, 
also centrally located. 

The temperature was apparently above the average at most points, but more 
particularly in the central and northern portions than in the southern. The 
temperature reached or passed 90° on over twenty days of the month at all 
stations except Eureka Springs, where it reached 90° on three days; at Con- 
way on fourteen days ; Portia, fifteen days; Buck’s Range, seventeen days ; 
Washington and De Vall’s Bluff, each on eighteen days. 
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A cool wave passed over the entire state on the 23d, and there were but few; At a few stations heavy showers were reported during the month, princi- 


points where the temperature reached 90° on that day. The highest tempera- 
ture reported during the month was 109°, at Lead Hill, on the 30th, but a 
maximum of a hundred or over was reported from twenty-six stations. The 
highest temperatures of the month were observed on the 30th and 31st at most 

ints. 
PoThere was no general storm during the month, and but one or two local | 
wind storms; these did but little damage. 

Hail was reported in Marion county on the 31st, and a very heavy thunder- 
storm, witl particularly brilliant lightning. 

The *‘Monthly Review of the Illinois Weather Service,” | 
Col. Charles F. Mills, director: 


The month of July, 1887, was notable for its extreme heat, deficient rainfall, 
lack of cyclonic disturbances, and consequent casualties. 

The mean temperature, eighty degrees, was four degrees above the normal | 
temperature for the month, and is the highest mean temperature recorded in | 
the past thirteen years. The maximum temperature, 110° was reported by a} 
number of observers in the northern division of the state, and is six degrees | 
above the highest July maximum temperature recorded in the past ten years. | 
The minimum temperature of the month, forty degrees (with light frosts), was | 
reported on a. m. of the 4th from De Kalb county, making the absolute range | 
of temperature for the month seventy degrees, which is about fifteen degrees 
above the average monthly range for July. The extreme heated periods were | 
from the 12th to 18th and 27th to 31st. | 

The rainfall was greatly deficient in the majority of the seventy counties 
reporting, twelve of which reported a total moni rainfall of three inches 
and above; forty-eight reported from one to three inches; eight, less than one | 
inch, and two, Vermillion and Effinghan, reported no rainfall. General rains | 
fell throughout the state from Ist to 3d, the amount deposited on these dates | 
being greater than the total for the ramainder of the month. The cool-wave 
of 22-23d was accompanied by heavy local showers in sections of the central 
and throughout the northern part of the southern division. Owing to the long- 
continued drought, in many sections the water supply is very scarce; creeks and 
wells running dry that were never known to fail, and stock suffering greatly in 
consequence. | 

The percentage of sunshine for the month was considerably above the July | 
normal percentage, as computed from the records of the past seven years. An | 
average of only three cloudy days was reported from the central division. The 
prevailing winds were southerly, and the average hourly velocity but six 
miles. 

The “Indiana Weather Service,’ Prof. H. A. Huston, of 
Purdue University, Lafayette, director: 

The pressure for July was about normal, being slightly below in some local- | 
ities, and slightly above in others. The range was small, though not remark- 
ably so. The greatest was .400 at Indianapolis and Worthington, and the 
least was .320 a Spiceland. 

The temperature for the month has been extraordinarily high, the mean for 
the state being 5°.6 above the normal. At twenty-one stations the maximum 
reached or exceeded 100°, while at all the rest it reached 99°. At several 
stations a maximum of 105° was reported, while at Butlerville 106° was re- 
ported. The latter temperature has never been exceeded at,any station of | 
the State Weather Service, and has only once been reached—at Logansport | 
in 1874. At Indianapolis it has been the hottest July in seventeen years, | 
being 4°.1 above the mean of that period. The total number of degrees at | 
that station was, on the Ist of August, 142° above the normal since the begin- | 
ning of the year. In Wisconsin, Illinois, and Ohio the same conditions pre- | 
vailed. At Milwaukee the mean for the month was only once exceeded in | 
seventeen years, and then only three-tenths of a degree—in 1878, while the 
means of all the other years have been considerably lower. At Springfield, | 
Ill, it was the hottest July in eight years, and at Toledo, Ohio, the hottest in | 
seventeen years. This extreme temperature prevailed in a stretch of country 
embracing the states of Ohio, Indiana, Illinois, Wisconsin, Iowa, Nebraska, 
Missouri, and Kansas, in fact the great corn-growing states of the Union. 
South of this tier of states, however, the temperature was nowhere excep- 
tionally high, seldom exceeding the normal. 

The precipitation for the month was much below the normal, nearly three 
inches for the whole State. As the June precipitation was also short about 
the same amount, the accumulating deficiency has become quite a serious 
matter. The total deficiency at Indianapolis since January 1, was, on August | 
1, 9.58 inches. This is probably about the average for the state, and repre- | 
sents an enormous aggregate deficiency—nearly half a million tons to the | 
square mile. At Indianapolis there has been only one July in seventeen 
years in which the rainfall has been less than this—that was in 1881, when it 
was 0.82 inch. It is a curious fact that at this station more rain fell during 
this month in the five years ending 1875 than in the twelve succeeding years | 
up todate. It is held by some that there is a periodicity in these terms of | 
drought and coupious rainfall, but, for so far, observation does not support | 
such a theory—no reliable approach to periodicity has yet been discovered. 
The peculiar atmospheric conditions that produce drought areas from time to | 
time in various parts of the United States are not well understood, and much | 
has yet to be learned in that direction. Why the states of Illinois, Indiana, | 
and Ohio should thus, this year, be parched and burned up for lack of rain, 
while the states to the south and northward have an average, or more than | 
average, precipitation is a meteorological problem that yet needs a satisfac- | 
tory solution. 


pally on the 4th and 21st. Muncie had 1.95 inches on the 4th, Farmland 1,07 
on the same date. Richmond had 1.45 inches on the 21st, and Worthington 
1.38 inches. Thunder-storms were reported on the Ist, 2d, 3d, 4th, 5th, 6th, 
7th, 8th, 9th, 18th, 19th, 28th, and 31st, but none of them were very notice- 
able. Hail was reported at Muncie and Logansport on the 18th. The ob- 
server at Mauzy reports a gale on the 9th which blew down fences and trees 
in his vicinity. 

Solar halos were reported at Mount Vernon on the 16th and 20th, and 
lunar at Vevay on the 3d, 5th, and 7th. 

A very bright meteor was observed at Fortville on the 30th at 9 p.m. It 
started near Cosslante and seemed to descend nearly vertically, and left a very 
perceptible luminous train behind it. The observer at Vevay reports another 
on the 2d at 8.30 p. m., very brilliant, radiating from Leo and passing south 
through Aquila, and leaving a luminous train visible ten seconds. 

The *‘ lowa Weather Service,’’ Dr. Gustavus Hinrichs, lowa 
City, director : 

July, 1887, was very hot, fine dry weather with southerly winds or calms 
prevailing. Thunder-storms and rains were frequent but generally very local. 

The mean temperature of the air was 3°.5 above normal. During the past 
forty-eight years, July has but once been hotter in Lowa, namely in 1868. 
July was nearly as hot as this year in 1864, 1854, and 1845 ; in 1886, 1881, and 
1878 it reached to within one degree of this year’s temperature. 

All three decades of the month were above normal; the last by 1°.0, the 
first by 2°.5, and the middle decade by 7°.0, which thereby ranks among the 
hottest decades on record. The temperature rose gradually from the 11th to 
the 17th, and from the 26th to the 29th; on these hottest days, heat storms 
with rain, thunder, and lightning, and locally high wind and hail set in, 
greatly lowering the temperature. The storm of the 17th was most intense 
in southeastern Lowa, while that of the 29th was most marked in the north- 
east. 

Although the heat was very protracted, and on several days reached close up 
to the highest ever observed, we have heard of only one case of fatal sunstroke 
in Iowa. In other parts of the United States fatal sunstrokes were numerous, 
especially on Sunday the 17th. The reason of this immunity from fatal effects 
of heat in Iowa is the present great dryness of our air; the relative humidity 
on the hottest days came down to 30 per cent. Hence the apparently strange 
fact that threshing machines were kept running in Iowa while the thermome- 
ter ranged high in the nineties, without fatal effects to man or beast. 

The sky was generally fine, the mean cloudiness being fully 25 per cent. be- 
low the normal, which itself is low for our mid-summer. Half of the days were 
clear, and none were entirely cloudy. 

The wind was light, southerly winds and calms greatly predominating. High 
winds were local, and mainly limited to the 12th, 17th, and 29th. 

The rainfall was generally considerably below normal in amount and on the 
whole came in local showers only. It rained in the state on twenty-one days, 
or on two out of every three days, so that the rain frequency for the entire 
state appears high. But on only eight of these days did the rain extend to 
about half of the stations reporting, and on no day did it rain throughout Lowa. 
The only parts of Iowa which received the normal amount of July rains form 


'a belt from Sac over Hancock to Mitchell county, and a large area covering 


most of Buchanan, Benton, Linn, Iowa, and Johnson counties, where from 
four to six inches of rain fell. From these regions of full normal rainfall, the 
amount diminishes in all directions, remaining fairly satisfactory in the north 
and east, and running down to less than two inches in southern and middle- 
central parts of Iowa. In portions of southeastern Iowa, even less than one 
inch fell. 

Flowing water, and especially ground water, has been very low. Creeks 
that never have been known to be dry before, have become so now, so that it 
is often very difficult to provide water for stock. This is due to the drought 
of last year having left the ground dry; this year’s rains, if no drought had 
preceded, would have been sufficient to maintain a fair supply of water in creeks 
and springs. 

The number of thunder-storms was high, corresponding to the frequency of 
local rains. Much damage has been done to property, and many cattle, horses, 
and several men have been killed by lightning. 

Extended fogs prevailed on the 2d in the west, on the 19th in the southeast 
local fogs were more frequent. 

A notable meteor was seen at about 8.30 p. m. on the 25th, in central lowa 
and as far east as Iowa City. Northern lights were reported on the 6th. 


The ‘*Kansas Weather Service,” Prof. J. T. Lovewell, 


Topeka, director : 

The hottest July since 1874. Only two Julys on our record have been hotter, 
(1868 and 1874), and no preceding July has had so cloudless a sky. The 
rainfall was a little less than half the July average, and nearly the entire 
amout fell on the first day of the month. This deficiency in the rainfall, added 
to the serious shortage of the preceding twelve months, found the growing 
crops without the usual ground reserve to draw upon, and great damage has 
resulted, especially to the corn crop. We are now passing through a period 
of rain deficiency, one of which, according to our observations, occurs once in 
about seven years, each alternate period being one of maximum deficiency. 

Mean temperature.—79°.79, which is 1°.80 above the July average. The 
highest temperature was 102°, on the 17th; the lowest was 55°.5, on the 24th, 
giving a range of 46°.5. The mercury reached 90° eighteen times. Mean at 


7 a. m., 74°.85; at 2p. m., 90°.81; at 9p. m., 76°.74. 
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Rainfall.—2.14 inches, which is 2.23 below the July average. Rain in 
measurable quantities fell on seven days. There were four thunder showers. 
I'he entire rainfall for the seven months of 1887 now completed has been 15.92 | 
inches, which is 5.15 inches belowthe average for the same months in the pre- 
ceding nineteen years. 

Mean cloudiness. —24.1% per cent. of the sky, the month being 13.76 per 
cent. clearer than weual. Number of clear days (less than one-third cloudy), 
half clear (from one to two-thirds cloudy) 9; cloudy, more than two-thirds), 
There were 3 entirely clear days and none entirely cloudy. Mean cloudi- 
ness at 7 a m., 27.42 per cent.; at 2p. m., 27.10 per cent.; at 9 p. m., 18.06 
per cent. 

The “Michigan Crop Report” (the state weather service is in 
charge of N. B. Conger, Sergeant, Signal Corps, at Lansing): 

The meteorological features of the state are based upon the reports received 
from thirty-seven voluntary observers and eight of the United States Signal | 
Service. Several valuable reports were not received this month in time to be | 
used in thie report. 

Temperature.—The temperature for July has been above the normal. The 
mean temperatare for the state, 74°.0, is 5°.5 above the normal. The mean 
temperature for the Upper Peninsula, 64°.4, is 1°.1 below the normal, while | 
for the Southern Peninsula the mean temperature is from 3°.1 in the northern 
counties, to 6°.4 in the southern couties, above the normal. The mean daily 
maximum temperature for the state is &85°.6, 

A hot wave passed over on the 15th, 16th, and 17th, when temperatures 
were recorded above 100°, the maximum temperature being 102°, at Marshall, 
on the 17th. and at Three Oaks on the 14th, 17th, and 20th. The maximum 
temperatures at several stations were recorded above 90° on twenty days of the 
month. The highest monthly mean maximum temperature, 93°.3, is reported 
at Hudson. 

On the evening of the 22d the temperature, which had been high for the past 
ten days, began to fall, and reached the minimum on the morning of the 23d, 
of 86°.7, at Gaylord. Frost was reported from several stations in the northern 
part of the state. The temperature began to rise again on the 24th, and con- 
tinued high for the remaining portion of the month. 

Precipitation.—There has been a deficiency of rainfall in the central and 
southern sections, and a slight excess in the northern section and Upper Penin- 
eula. The normal rainfall for July, for the state, is 3.32 inches, while the | 
average has been but 2.07 inches, showing a deficiency of 1.25 inches. In the | 
southern section the deficiency is 1.50 inches, and the central section is 1.57 | 
ine he 

Rain fell generally in the state on the Ist, 2d, 8d, and 4th, while the south- 
ern tier of counties received some on the Sth. On the 9th general rains fell, 
and the central section records rain on the 12th and 18th. On the 21st occurred 
the last genera! rain, and the central section records rain on the 22d in some 
localities, and Macomb county reports rain on the 23d. From the 22d to 
the Slst, however, there occurred no appreciable amount of rain in the 
southern and central counties, except Macomb county, on the 23d, and the 
drought has been severely felt in these sections. 

Bay, Clinton, Allegan, Macomb, Kalamazoo, and Washtenaw counties re- 
cord Jess than one inch of rainfall for the month. 

Decatur, Van Buren county, and Chelsea, Washtenaw county, record no | 
rain as fallen since the 4th. 


21; 


Summary. 

Monthly mean temperature, 74°.0; mean of maximum temperature, 97°.1 ; | 
mean of minimum temperature, 47°.7; mean monthly range of temperature, 
49°.4; highest temperature, 102°.0, at Marshall, date 17th; Three Oaks, date 
4th, 17th, 20th; lowest temperature, 36°.7, at Gaylord, date 23d; monthly 
range of temperature, 65°. 3. 

Mean monthly rainfall, 2.07 inches. 

\verage movement of wind, 5,263 miles ; maximum velocity and direction, | 
17 miles, southwest, at Mackinaw City, date 30th; average number of clear 
days, 14.5; average oumber of fair days, 12.4; average number of cloudy | 
days, 4.1; average number of days on which .01 inch of rain fell, 8.9. 

Light froste were reported at the following stations on the 23d: East Tawas, | 
Gaylord, Harrison; Mackinaw City, and Swartz Creek. 


The ** Minnesota Weather Service,”’ Prof. Wm. W. Payne, | 


Carleton College, Northfield, director : 
The dominant features of the month were a deficiency of rainfall in the | 
southern counties, an excess in the northern, and a temperature slightly above 
the normal. From the Ist to the 16th there was an excess of temperature and 
a slight excess of precipitation; for the week ending the 23d there was a defi- 
ciency of precipitation and a temperature slightly above the average; from the | 
28d to Sist, there was a lack of precipitation and an excess of temperature. | 
At the close of the month harvesting was progressing rapidly as far north as 
the forty-seventh parallel. The tornadoes of the 25th, 26th, and 29th did some 
little damage in the vicinity of Moorhead. In some localities the oat, barley, 
and wheat crops were re yorted below the average from the effects of the dry, 
hot weather and chinch bugs. 
Temperature.—This has varied from about normal at Saint Vincent and 
Duluth to 2° above at Moorhead and Saint Paul, and 1° above at La Crosse. 
The average temperature for the state is 72°.4; this is, respectively, 0°.2 and 
1°.5 above that of the corresponding month of 1886 and 1885, and 4°.1 warmer 
than the preceding month of June. The warmer periods of the month were 
the Sth to lith (inclusive), 138th to 16th, 19th, 25th, 29th, 31st: the maxima 


| 


temperatures occurred mainly — the second of these ney 3 The high- 
est reported in the state was recorded on the 15th at Pine River Dam, and was 
101°; Sherburne followed with a maximum of 100° on the 11th, 16th, and 26th, 
while for the year previous it was 107°. At Spring Valley the maximum was 
98° on the 15th on 16th, and for the preceding year 104°. At La Crosse the 
maximum of 98°.4, registered on the 16th, is the highest recorded since July, 
1874. The dates on which the lowest temperatures were reported are the 2d, 
9th, 10th, 18th, 20th to 23d (inclusive), 25th and 30th. The minimum tem- 
perature for the state is 37°, and was recorded at Pokegama Falls on the 23d; 
on the same date it was 39°.5 at Park Rapids, and 38°.1 on the day preceding at 
Saint Vincent. The minimum temperature is 7° lower than reported at any 
place during July, 1886, and the average of the minima temperatures for the 
state is 3°.2 lower. The monthly range of temperature for the state is 64°; the 
atest range for any station is 58°.3, and occurred at Moorhead, while at 
Bird Island and Pokegama Falls the range was 55°.0. The least monthly range 
was 37°, and was reported from Lake Winnibigoshish and Rolling Green. 
Precipitation.—The average for the state (in inches) is 3.35; this is 0.51 
above that of the corresponding month of 1886, and 1.27 below that of 1885. 
The rainfall was fairly well destributed in the northern counties, where there 
was an excess, while in the southern counties there was a deficiency, which 
was most marked in the southeastern portion of the state; at Grand Meadow 
the total precipitation was only 1.43, while at La Crosse it was 1.77; at the 
latter station the fall was 2.88 below the average of fifteen years. The great- 
est precipitation was generally reported from the region of the Red River 
Valley and the Great Woods. Some of the heaviest total monthly falls reported 
were Moorhead, 6.40; Pine River Dam, 5.94; Pokegama Falls, 5.29; Leech 
Lake, 4.46; Lake Winnibigoshish, 4.40; Saint Vincent, 4.28; Duluth, 4.17; 
and Saint Paul, 3.89. This is 1.08 above the average at Moorhead, 1.37 above 
at Saint Vincent, 0.60 above at Saint Paul, and 0.25 above at Duluth. The 
dates on which precipitation was general are Ist to 4th (inclusive), 8th, 9th, 
llth, 12th, 14th to 16th, 21st, 26th to 29th. Stations reporting an inch or 


| more of precipitation, with the dates, and which fell mainly during the preva- 


lence of thunder-storms, were: Moorhead, 1.08, 14th; Saint Vincent, 1.91, 
Sth, and 1.04, 14th; Duluth, 1.33, 4th; Saint Paul, 1.13, Ist; Lake Winnibi- 
goshish, 1.60, 16th; Leech Lake, 1.21, 16th; Morris, 1.06, 3d; Red Wing, 
1.00, 12th; Excelsior, 1.05, 27th; Pine River Dam, 1.12, 3d; Mankato, 1.00, 
18th. 


The * Mississippi Weather Service,’ Prof. R. B. Fulton, of 

the University of Mississippi, Oxford, director : 
Summary. 

Mean temperature, 82°; normal for July, 80°.5; highest, 102°, at Herman- 
ville, on the 20th, and at Lake, on the 19th; lowest, 63°, at Corinth, on the 
2d; absolute range of temperature, 39°. 

Average depth of rainfall, 4.38 inches ; atest monthly rainfall, 8.29 
inches, at Hermanville; least monthly rainfall, 0.40 inch at Corinth. 

Rainfall has been generally abundant throughout all the states. A few 
small sections in Mississippi report a deficiency, but there has been enouglr to 
keep the crop in good condition. 

Cotton and corn crops are reported as being better than for years. 

While throughout the northern and eastern states the temperature for July 
was from twoedo five degrees above normal, it was very nearly normal through- 
out Mississippi. 

The “Missouri Weather Service,” Prof. Francis E. Nipher, 
of Washington University, Saint Louis, director: 

The mean temperature for July, 1887, has been $2°.5, which is 3°.3 above 


normal temperature. The month was hot the second decade 
| being the hottest, while the first was somewhat cooler than the third. The 


highest temperature was 98°.8, on the 7th, and the lowest was 69°.6, on the 
24th, this being the only day during the month that the temperature fell below 
70°. The temperature rose to and above 90° on eighteen days during the 
month. The mean temperature of the past month has been exceeded but 


| twice since 1837, viz., July 1854 and 1868, when the mean was 84° and 84°.3, 
| respectively. 


he rainfall at the central station was 2.70 inches, which is 1.89 inches be- 
low the average for July at Saint Louis. About two inches of this fell at the 
beginning of the month. 

Tn the state the highest temperatures reported were: 109° at Pro Tem; 108° 
at Mexico; 106° at Louisiana; 104° at Sedalia and Troy; 103° at Miami; and 
102° at Kirksville and Steelville. |The lowest temperatures were: 54° at Ore- 

on; 55° at Louisiana; 56° at Ironton, Kirksville, and Miami; and 56°.5 at 
eastenle. The highest mean was 82°.9, at Columbia, and the lowest was 
71°.3, at Springfield. 

The rainfall has been below the ave all over the state, excepting two 
small areas, one in the northeast part of the state and the other in the south- 
east part, where the fall was four inches. The lowest rainfall is reported from 
the station at Mexico, 0.73 inch, it being the only station having less than one 
inch. 

The observer at Oregon reports the late corn is parched so badly now that 
rain cannot restore it. Early corn is matured and will produce an average 
crop of forty bushels per acre. wring wheat and oats matured well and are 


Ss 
turning out better than usual. Fall wheat yields below the average. 


The “ Nebraska Weather Service,’”’ Prof. Goodwin D. Swe- 
zey, of Doane College, Crete, director: 
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The month of July has been characterized by the continuance of the dry 


weather of the season and by the occurrence of the hottest day for ten years. 
Precipitation.—Except along the lower Platte and Loup Rivers, and thence 
northward along the Missouri, the rainfall has been very meagre, from an inch 
and a half to three inches ; the largest amount reported is 5.95 inches at West 
Point. The average for the whole state is 2.77, while the normal for July is 
4.20, as deduced from the past ten years. The distribution in time has not 
been so far out of the way, the number of rainy days being 7.7 against a nor- 
mal of 7.9, but, in general, the ground had become so dry and hot that the 
smaller amounts received did not do their work. It is to be noted that fora 
whole year preceding this month, the monthly rainfall has been almost regu- 


larly below the normal amount, as will be seen from the following thle: 
Rainfall. 
Month. Actual. Normal. Month. Actual. | Normal. 
1886. Tuches. | Inches. 1887. Inches, Tuches. 

2.97 3.07 | February...... | 1.06 -92 
September ....... 3-59 | 2.69 |] March. 36 
1,26 May 3.04 4.26 
.go | June 4.24 4.97 
| 22.06 29.78 


In other words, the soil entered upon its season of summer heat and drying 
this month with about seven and one-half inches less of rainfall since the pre- 
ceding summer, than the normal amount, making it, on the whole, one of the 
most trying season for crops, young trees, grass, etec., that we have experienced 
since “ grasshopper a. n fact, we must go back to March, 1886, with its 
unprecedented snowfall, to find a month with precipitation notably above the 
normal. 

Temperature.—The mean temperature has not been greatly above the nor- 
mal, about one degree. The noon temperature has been 3° above the normal, 
and the maximum temperature on the afternoon of the 29th reached 103°, 
both at Crete and Omaha, a temperature higher than any before reported for 
the ten years that our records have been kept. The lowest temperature of 
the month, 47°, is also lower than any reported during that period. 

Wind.—On the afternoon of the 29th, before mentioned as the hottest day 
on record, the only tornado that has done any serious damage in the state for 
a number of years swept David City, killing several persons and destroying a 
considerable part of the town. 

There has been a notable lack of thunder and hail storms, no hail, in fact, 
being reported from any part of the state. The clouds have been light and 
fleecy, and there have been but three days on the average in which the sky 
would be designated cloudy. 


The ‘“‘ New Jersey Weather Service,” Prof. George H. Cook, 
of the Agricultural College, New Brunswick, director : 


The month has been characterized by excessive heat and humidity and vio- 
lent storms. The largest rainfall reported for the month was 15.29 inches at 
Hightstown. On the 22d, 5.40 inches fell at Matawan, causing damage to the 
amount of $10,000. At Phillipsburg, Warren Co., on the night of the 23d, a 
very severe thunder-storm occurred. The lightning struck a smokestack on 
the Delaware Rolling Mill, and it fell against another high stack and both 
crushed in the roof over the hot furnace. A heavy shaft in the mill was also 
cut in two by the lightning. The Judd carriage factory near by was completely 
demolished. Hamlin’s barn was blown over and four horses were buried in 
the ruins, A car loaded with ice, on the Lehigh Valley Railroad, was blown 
down an embankment, and several houses in different parts of Phillipsburg 
were unroofed and many trees were uprooted. The damage, so far as known, 
will not be less than $20,000, 

The mean temperature at ten stations as eee with normals determined 
from past records of New York City, Atlantic City, Paterson, Newark, South 
Orange, Somerville, Moorestown, Philadelphia, Lambertville, and New Bruns- 
wick, shows an excess of heat received during July of 3°.3. 


The “New England Meteorological Society,” Prof. Wm. H. 
Niles, of the Institute of Technology, Boston, Massachusetts, 
president : 

The month as a whole has been unusually warm and wet, and as a conse- 

uence, sultry and oppressive. The greatest heat was during the first four 
on. in continuation of the hot weather at the end of June; the coolest days 
were the 11th, 15th, 16th, and 21st, the minimum of the month occurring 
enerally on the second or last of the dates mentioned. The heaviest rain 
ell on the 23d and 24th; thunder-storms were frequent and severe, and many 
foggy days are reported. 

Mrs. E. J. Doton reports from Woodstock, Vt., in continuation of the 
records of the late Hosea Doton, that July, 1887, is the warmest month for 
the last nineteen years. Mr. H. D. A. Ward, of Middletown, Conn., com- 


res the daily means of July, 1887, with the daily means of twenty-nine 
ulys, and finds an excess on all but six days; the mean of the month is 
higher than that of all previous records, except for July, 1868, when the mean 
was 74°.62. 
The weather of the month may be considered under eleven alternating dry 
and wet periods, as determined by barometric changes. 


(1) The heat of the end of June continued during the first four days of July, 
while the pressure was higher to the south, and most stations had their high 
est maximum on the 2d. The maximum temperatures at several stations are 
of interest. 


Stations. rst. 2d. 3d. 4th. Stations. 2d. 34, j4th. 

° ° ° 

Shelburne, N. H or 96 83 Bar Harbor, Me ............... 86.591 (85.8/81.8 
Nashua, N. H.a.... 92 .3:96.7 93.3 90 Manchester, Mass ............ 88.578 (82 
Woodstock, Vt 94 9 92 92 Nantucket, Mass. «...........80 78 (80 
Amherst, Mass ...... .... 87.8) Nantucket, Mags. b .......... 70.2 73.5,73-917 
Framingham, Mass............94 (96 97 977-575-570 
Hartford, Conn............ 91.595 .93.7 88 New London, Conn...........86 85 (84 


(2) With the approach of a faint cyclonic disturbance on the 5th and its 
passage over Canada on the 6th, rains were reported at many stations until 
the 7th; this, however, caused little relief from the heat as the winds were 
still southerly. (3) The 8th was generally fair and warmer, before (4) the 
arrival of another moderate cyclone, that came from the Lakes on the 9th, 
and passed over New England on the 10th, causing numerous showers and 
some violent thunder-storms until its northwesterly winds on the 11th brought 
fair and temporarily cooler weather. (5) The fair weather lasted from the 
12th to the 15th; warm at first, when the pressure was highest in the south, 
and thus those stations that had not reached their month’s maximum on the 
2d found it on the 13th, when temperatures from 88° to 96° were generally 
recorded; then the approach of an anti-cyclone over the Lakes on the 14th, 
and across New England on the 15th, brought northwesterly winds and mod- 
erate temperatures, and minima as low as 50° in the northern valleys, and 55° 
to 60° in the south on the early morning of the 16th; this was the lowest of 
the month at many stations. 

(6) During the 16th, 17th, and 18th, the greater part of New England for- 
tunately escaped the extreme heat that affected the states to the south and 
west. High pressure on the southern states drove the air northward, and the 
temperature rose froz 95° to 100° in Philadelphia and cities to the westward, 
but excepting in southwestern Connecticut, few of our stations reported 
maxima above 85°, and many had during this period no maximum over 80°. 
This was in great part due to the passage of a gentle cyclonic disturbance 
from Canada over New England, giving us southeasterly or easterly winds, 
rain and thunder-storms, while the rest of the country had light southwesterly 
winds and scorching sunshine. (7) Fair weather followed, with moderate 
temperature on the 19th and 20th. 

(8) A wet period from the 21st to the 24th, caused by the passage of a 
cyclone from fllinois over the Lakes and Canada, maintained moderate tem- 
peratures and —— rainfall to certain stations; the largest measures 
are here quoted: 


Stations. 23d. 24th. to 24th. 
Inches. Inches. | Inches. 

| Manchester, N. H.@ 2.95 3-75 | 7.49 
New Hartford, Conn 6.72 
Boyd’s Corners, N. ¥ 6.01 3.00 10.09 


Thunder-storms were generally reported on the 23d and 24th. 

The remaining days of the month may be considered as (9) warm and gen- 
erally fair from the 25th to the 28th, but with showers on the 26th and 28th; 
the distribution of pressure during this period being ill-defined, except in the 
Gulf states, where a cyclone hovered about for several days; and (10) show- 
ery and hot on the 31st, when a faint cyclone passed north of us over Canada. 
Many thunder-storms occurred during these two periods, the storms of the 
31st being especially severe in Connecticut. 

Auroras were recorded at a few stations on July 13th, 15th, 18th, 19th and 
20th. 

A small but brilliant meteor was seen by Mr. Higgins at West Milan, N. H., 
on the night of July 3d, moving from northwest to southeast. 


| 
| 
| “Oregon Weather Service,” report prepared by B.S. Pague, 


Private, Signal Corps: 

Temperature.—The temperature has been nearly normal throughout the 
A warm period extended over the state from the 5th to 8th; a cool 
period from the 12th to 18th. A noticeable feature is the fact that during the 
| extreme heat prevailing throughout the east on the 16th and 17th, here we 
| had our coolest period. The highest temperatures recorded were 106° at Uma- 
| tilla on the 19th, and 103° at Ashland on the &th; the lowest recorded were 

26° at Fort Klamath on the 14th and 15th. A special characteristic of the 
| temperature in the valleys was the few extreme warm days, and the great num- 

ber of cool days. The nights were more than usually cool. 
| Rainfall.—The rainfall was below the average. An occasional shower fell 
| along the Columbia from Portland to the ocean, but no rain in the Willamette 
| Valley. One shower fell in the Umpqua Valley; from one to three showers 
| in the Rogue River valley and the colin counties through the lake region ; 
| more rain fell in this latter section than in any other part of the state. Oc- 
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casional showers fell along the coast, and light «prinkles in the eastern part of 
the state. 
Winds.—The winds were generally light to fresh from a westerly direction. 
Frosts.—Occasional trosts are reported at Fort Klamath from the 11th to 
25th, and « very light frost at Baker City on the 18th. At East Portland light 
frost oceurred from the 10th to 14th, inclusive. Frosts occurred in the moun- 
tain regions or along the foot hills from 12th to 17th; they were light and no 
damage is reported. Frost in July is unusual. 


The “‘Soath Carolina Weather Service,” Hon. A. P. Butler, 
Commissioner of Agriculture for South Carolina, director : 


The month has been chiefly remarkable for the unusually high temperature 
which prevailed during the second decade, and for the abundant rains which | 
occurred during the closing days. 

The temperature began to mse on the 12th, on which date Hampton and 
Bennettville reported maximum readings of 100° each. On the following day, 
18th, the maxima were: Hampton,’ 108°; Bennettsville, 101°; Brewer Mine, 
100°; and Chester, 104°. The temperature continued to increase over all | 
sections of the state until the 18th and 19th, on which dates the highest tem- | 
peratures of the month were reported. 

\t Charleston the mean temperature, 81°.7, was slightly below the average 
of the last «ixteen years. In the rest of the state it was normal or slightly 
above 

The heavy rains of the 20th and 80th were caused by the passage of a cyclone 
which formed in the Gulf of Mexico prior to the 27th; on that date it was | 
central near Pensacola, Fla., whence it moved north-northeastward into Ala- 
bama. From the 29th until che Slet the cyclonic area increased and spread 
over Alabama, Georgia, South Carolina, and northern Florida, and was at- 
tended by heavy rains, with tornadoes, in Alabama, Georgia, and our state. 

Summary. 

Mean temperature for the state, 82°; highest temperature, 110°, at Chester, 
on the 18th; lowest temperature, 60°, at Spartanburg on the Ist and 3d; range 
of temperature, 50°; greatest daily range of temperature, 39°, at ry a 
on the let; least daily range of temperature, 2°, at Newberry, on the 29th. 

Mean depth of rainfall, 7.49 inches; greatest monthly rainfall, 13.62 inches, 
at Blackville; least monthly rainfall, 2.79 inches, at Jacksonborough; greatest 
daily rainfall, 3.70 inches at Abbeville on the 30th; least daily rainfall, trace 
(amount inappreciable), at Spartanburg and Abbeville on the 18th, and at 
Anderson and Hampton on the 19th. 

Average number of rainy days, 14.4. 


The following is an extract from the report of the ‘‘ Meteoro- | 
logical Department of the State (Tennessee) Board of Health,” 


NOTES AND 


COINCIDENCE OF SUN SPOTS WITH THUNDER-STORMS AND 
AURORAS. 
The following extract is published in view of the general in- 
terest in sunspot investigations : 


As the result of the extended series of observations described, it has been 
found in general that whenever groups of facula, with or without dark spots, 
are appearing by rotation or are bursting forth upon the earthward side of the 
sun > is an immediate increase in thunder-storms in the lower latitudes, 
and probably of auroras in the higher latitudes. If, however, the aurora 
becomes visible nearer the equator at such times, there is an immediate, though 
perhaps temporary, decrease in thunder-storms, as though the aurora had 
taken their place. In short, the aurora and thunder storms appear to have 
a common origin, and in certain localities, at least, a reciprocal relation to each 
other. Instances have been noted also in which an aurora in the United States 
has been coincident with unusual electrical storms in Europe, and vice 
verea. 

The relation between the various phenomena is such that if an increase of 
thunder-etorms or auroras is noted, facule coming into view by rotation or | 
bursting forth elsewhere upon the sun may be looked for with confidence. On 
the other hand the appearance upon the sun of bright facule betokens an im- 
mediate increase in the dleditleal phonemens attending the storms which may 
be prevailing at the time anywhere on the face of the earth, unless an aurora 
should intervene, as has already been noted, 

In general the disturbed solar and terrestrial conditions increase or diminish 
in like ratio. The curious fact has been noted, however, that a single distur- 
bance oecupying the sun's disc alone seems to have a more marked effect than | 
a succession of such disturbance as though variability of tension rather than 
‘the maintenance of high tension were most concerned in the production of the 
phenomena in question. Aside from this, and as a rule, however, there is an 
evident proportion between the extent of the disturbances on the sun and those 
on the earth. Neither auroras nor thunder-storms become universal, but are 
distributed in accordance with laws which it is not proposed to discuss at pres- 
eat. The point is that ander known limitations rt in definite localities there 
is an increase in these phenomena whenever the solar conditions are favorable, 
and no sweh increase has been noted at any other time. 

As is the case with auroras and thander-storms, the disturbances of earth 


prepared under direction of J. D. Plunkett, M. D., President 
of the State Board of Health, by H. C. Bate, Signal Corps, 
Assistant, Nashville: 

The month of July presented the usual amount of electrical disturbances, 
but the principal feature was the excessive and unprecedented heat during the 
latter half of the month. 

The mean temperature was 78°.8, considerably above the normal, and the 
highest mean for many years. The minimum was 56° recorded on the Ist, and 
was the highest July minimum since 1883. The hot wave which came about 
the 10th, culminated generally about the 17-19th, but continued with a slight 
relaxation until the close of the month, and was the longest warm spell ever 
known. The ranges of temperature were about the normal. 

The precipitation was rather below the average, the mean being 3.32 inches ; 
of this amount, the eastern division received an average of about four inches, 
and the other two divisions about three inches. The week of the 14-20th 
was the ‘dry week,’’ and with the exception of a few local rains in east Ten- 
nessee, and two or three in the western part of the state, there was a serious 
absence of precipitation. It was during this period that the. hot wave cul- 
minated and was so severely felt. Many of the rains were attended with 
severe electric storms, some of which were very destructive to life and 
property. The proportion of cloudiness was about the normal. 


Summary. 

Mean temperature, 78°.8 ; highest temperature, 101°, on the 18th and 30th, 
at Milan, and on the 29th, at Austin; lowest temperature, 56°, on the Ist, at 
Farmingdale ; range of temperature, 45°; mean monthly range of tempera- 
ture, 31°.1; greatest monthly range of temperature, 42°, at Farmingdale ; 
least monthly range of temperature, 25°, at Waynesborough ; mean daily range 
of temperature, 15°.8; greatest daily range of temperature, 32°, on the Ist and 
19th, at Farmingdale, and on the 18th, at Hohenwald ; least daily range of 
temperature, 2°, on the 6th, at Rogersville, and on the 24th, at Beech Grove ; 
mean of maximum temperatures, 98°.0; mean of minimum temperatures, 
66°.8. 

Average number of clear days, 11.3; average number of fair days, 11.5; 
onenes number of cloudy days, 8.2; average number of days on which rain 
ell, 11.5. 

Mean depth of rainfall, 3.32inches ; mean daily rainfall, 0.107 inch ; greatest 
rainfall, 5.67 inches at Grief; least rainfall, 0.80 inch, at Woodstock ; greatest 
local daily rainfall, 2.13 inches, on the 24th, at Florence Station. 

Days of greatest rainfall, 4th, 5th, 6th, 7th, 21st, 24th ; day of greatest rain- 
fall, 24th ; day without rainfall, 15th. 

Warmest days, 19th, 30th, 3lst; coldest day, Ist. 

Prevailing winds, south and southwest. 


EXTRACTS. 


currents, known as magnetic storms, are subject to limitations and do not pre- 
vail with equal intensity at any one time over the entire surface of the globe. 

The forces manifest in thunder-storms and auroras being of the character 
and having the origin that has been described, the question arises as to whether 
these forces are concerned also in the production of the movements of the 
atmosphere with which they are associated. (By M. A. Veeder, in The Elec- 
trical World, Vol. X. No. 9.) 


EFFECT OF RAINFALL UPON TEMPERATURE OF THE AIR. 


From Saturday, July 16th, to Sunday, July 24th (both inclusive) there fell 
7.8 inches of rain, as measured in a rain-gauge at my residence on the Ridge- 
wood Road, Maplewood, situated about one-third up the slope of the Orange 
Mountain, and exactly fourteen miles due west from New York City. There 
are 43,560 square feet on an acre; and 7.3 inches equals 0.608 of a foot; 
43,560 x 0.608 equals 26,484 cubic feet to the acre. * * Now it has 
been determined by accurate experiments, that if we could put all the heat 

iven out by the burning of twenty pounds of dry white pine into a cubic 
oot of water, it would convert the water entirely into vapor, having the ordin- 
ary temperature (say 60°) of the air. 

Vhen vapor condenses into water, the heat which kept it as vapor must evi- 
dently go out from it. The data gives us some curious figures. As we had a 
fall of 26,484 cubic feet to the acre, it would require 20 x 26484, or 529,680 
pounds of dry pine wood to send this mass of water again into vapor. A cord 


'of dry white pine is said to weigh 1,868 pounds, and 529,580 divided by 1,868 


gives 283 cords as the quantity of pine wood required, in burning, to evapor- 
ate our recent rainfall on an acre; and before that rain could fall on the acre, 
just as much heat as is given out in the burning of 283 cords of pine wood 

ad to be lost to the vapor and given out to the air above us. Should we be 
surprised that a fall of rain (except it be very cold) rarely cools the air? [A. 
M. Mayer, in Scientific American, No. 6, vol. lvii.] 

The above extract will be of interest in connection with the consideration 
of rainfall as a modifier of high summer temperatures. It should be remem- 
bered that the heat liberated by condensation is usually at quite an elevation 
above the earth surface, and its influence upon the surrounding air will gen- 
erally cause it to rise instead of falling to the earth. At the same time the 
stratum of air next to the earth is being charged by vapor produced from the 
rainfall coming in contact with the heated earth. This evaporation will cause 
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a large amount of heat to be taken up and will correspondingly reduce the both as regards speed and direction, depends upon its position relative to high 


temperature of the earth surface. 
NORTH ATLANTIC STORMS DURING 1885. 


It is intended to herein show the characteristics of the storms that appeared | 
over the north Atlantic Ocean during 1885, with particular reference to their 
direction of movement, rate of progress, and the extent of territory they trav- 
ersed, as shown by the storm-track charts and accompanying text published 
with the Monruty Summary anp Review or InrernationalL Mereoro.oey. | 
The causes which contributed to abnormal movements of storm-areas over the | 
ocean will also be considered, as determined by daily charts containing the data | 
of simultaneous, international observations furnished by shipmasters. Before 
entering upon a discussion of this subject it is pertinent to state that it is a 
common belief that a large eng of the storms which leave the American 
coast travel across the Atlantic and affect the weather conditions of western 
Europe. In this connection the storm-track charts show that of the sixty 
storms which advanced over the ocean from the American continent during 
the year, twenty-eight, or nearly 47 per cent. were traced to European waters. 
During the same period fifty-nine storms developed, or first appeared, over the 
ocean, of which about 65 per cent. were traced to the west coast of Europe. | 

The general direction assumed by storm-areas in the middle latitudes was | 
east-northeast, and the average time occupied in crossing the ocean was four | 
and six-tenth days ; these averages holding good for each month of the year, | 
except March, August, and October, when no storms traversed the ocean from 
coast to coast. 

The direction of movement was due principally to the relative positions of | 
the permanent area of high pressure which occupied the ocean south of the | 
fortieth parallel, and-the area of low pressure which appeared each month to | 
the northward of the fiftieth parallel, the monthly positions of which, together 
with the mean barometric pressures as shown by the encircling isobars, being 
given in the following table: 


Positions of centres of | Positions of centres of 
mean high barometer mean low barometer 


By Sergeant E. B. Garrtort, Signal Corps.) | 
; : a alone upon the conditions above mentioned, but also upon the region wherein 


areas. areas. 
Month. ; 2 

¢ | | 

Inches, | Inches, 

| W. § 30.20 | N. 60 | W. 30 29.50 
February ....... «..-. ooee 25 | 3 30.10 60 10 29.40 
March 40 3° 7o 10 29.60 
cove 35 30 | 30.20 | 55 W. 20 29.70 
car 35 30.10 | 60 29.80 | 
June. 33 30 =. 30.20 | 65 20 29.80 | 
28 30.30 | 65 30 29.80 | 
200000 000005 30 40 30.10) 65 20 30.00 | 
cv 35 3° 30.20 | 65 20 29.60 
October ............. 40 25 30.20 | 60 § 29.70 | 
November 30 40 «30.10 | 55 W. 30 29.60 | 
45 30.20 | | 
; 30 40 30.10 70 | E. 20 29-40 | 


This table, in showing the relative positions of mean high and low barometer | 
areas, verifies the fact that areas of low pressure, as a rule, take a north of east | 
course along the west and north margins of high barometer areas, and advance 
to localites where the barometric pressure is least. It also shows that in March 
and October. when no storms traversed the ocean, the area of mean high 

ressure was located over mid-ocean in unusually high latitudes, and that dur- 


. | 
ing August the pressure was uniformly high over the entire ocean, and no 


| results. 


| barometer areas; its strength, and its position with reference to the warm 


ocean currents. 
The extent of territory traversed by an ocean storm seems to depend not 


it is first developed. It is shown that storms that originate in sections where 


| the elements of their strength were well defined, exhibit a rapid loss of energy 


after leaving those regions. This fact may be illustrated by the cyclones pe- 
culiar to the West Indies during the summer season, which originate near the 
limits of the belt of equatorial rain and calm and move westward over the 
Carribbean Sea along the surface of the warm equatorial current and then 
circle slowly northward and eastward to colder latitudes, where they gradually 
lose energy and dissipate. It is noticeable that but an insignificant proportion 
of the storms which advance from southern latitudes cross the Atlantic in 
the vicinity, or to the northward, of the trans-Atlantic ship routes, and it is 
equally observable that, as a rule, the storms which do traverse the ocean 
leave the coast north of the fortieth parallel. 

In summing up the above facts it would appear that a knowledge of the 
barometric conditions over mid-ocean would be necessary to foresee the prob- 


|able course of a storm leaving the American coast, and that high pressure, 


north of the fortieth parallel, would prevent a storm from reaching European 
waters. The changes in position of the permanent area of high barometer 
which usually occupies the ocean in the vicinity of the Azores are exceed- 
ingly slow, and its change of location to more southern latitudes could not 
be safely calculated upon following its northward movement. It would also 
appear that the barometric gradient between the regions of high and low pres- 
sure constitutes an important factor in calculating the movement of ocean 
storms, and that storms move toward the region of permanent low pressure. 
It is also shown that storms of tropical or sub-tropical origin are not calcu- 
lated to flourish in middle or northern latitudes, and finally that, with condi- 
tions over the ocean favorable to their passage, the storms of marked strength 
which leave the American continent, north of the fortieth parallel, are the ones 
most likely to affect the weather conditions of Europe. As only forty-seven 
per cent. of the storms traced during the year from the American coast 
crossed the ocean, it will be seen that the disturbances which occur in 
European waters are more generally due to storms which develop over the 
ocean, sixty-five per cent. off which were traced to Europe. 

MEAN TEMPERATURE FROM MAXIMUM AND MINIMUM THER- 

MOMETERS. 

Observations of the temperature, taken at hourly intervals, will no doubt 
furnish a satisfactory basis upon which to construct a mean temperature for 
for any period. The want of satisfactory registering instruments for record- 
ing the temperature for each hoyr or moment of the day, and the time and 
expense of making personal hourly observations, makes it impracticable to 
obtain means at all points from hourly readings. A daily mean, computed 
from various intermediate observations, has been found satisfactory for pur- 
poses of climatology. Of these, a mean of observations made at 7 a. m., 
2p. m., and 9 p. m., or at 7a. m., 3p. m., and 11 p. m., have given good 
There are many amateur or voluntary observers who find it inconven- 
ient to even take observations at these hours, and important temperature re- 
sults from their localities are not available. If such observers can take a 
single daily reading of registering maximum and minimum thermometers 
their observation could be used to good advantage for constructing mean tem- 
terature. A mean of these two daily readings gives a satisfactory mean tem- 
perature for the day. The following table gives a comparison of monthly 
means obtained at a number of stations from observations taken during the 
year 1885, at 3a. m., 7 a. m., 11 a. m., 3 p. m., 7 p. m., and 11 p. m., and 
means of the daily maximum and minimum temperature. An examination 
of the table will show that the difference between the two means is scarcely 
in annual means for 


appreciable, with a few exceptions. The discrepancy 

area of relatively low mean pressure appeared in high latitudes, thus explain- ares of the five stations given, viz.: Boston, Buffalo, and Washington is only 
ing why, in March and October, the storm-areas moved northward before | .°3; for Cincinnati it is .°4; and Chicago, .°5; the mean of the maximum 
reaching European waters, and in August why, in the absence of a mean low- | and minimum temperatures being higher at all stations. 
area in high latitudes and the presence of unusually high average pressure atoms aeons Wane 
along the middle latitudes, the storm-areas did not move eastward. Boston. Buffalo. Chicago. | Cincinnati. | Washington, 

The flow of the Gulf Stream also seems to contribute to the normal direction i ee i, 
of storms on the Atlantic, and it is found that here, as over other portions of | 
the globe, cyclonic areas are inclined to follow the courses of warm ocean 
currents. These apparent causes, together with the earth’s form and motion, Month 
seem to occasion the normal direction of storms over the Atlantic in the vicin- 22.92/22 22 | 

As regards the rate of progress of storms it may be generally stated that 
this feature, while depending largely upon the energy possessed by a storm #2 3 seis 
upon leaving the coast seems to depend to a greater extent upon the harome- a 
tric conditions which exist over the ocean to the eastward. Storm-areas do | - hes 
not pass through high barometer areas, and their forward movement is showed | January ............ s0+00++- 27.2 27.4 20.5 | 21.0 | 18.2 18.6 | 25.9 26.0} 33.1 33-7 
to be barred by areas of high pressure. During the annual movement of the | February -... 20.5 | 20.6 13.6 | 14.6 | 16.8 | 17.8 | 23.2 23.4 | 26.7| 27.0 
Arctic ice fields over the Banks of Newfoundland the rates of progress as well | 40.4) pe 
as the direction of storms in that vicinity are greatly diversified, and while | : 2.4 | 53.2 53.1 | §3.8| 53.2 53.4 | 62.2 | 62.0| 62.4| 62.4 
they acquire great energy in that region, a large proportion disperse over | < 66 | 66.7 01-5 | 60.8 | 05.6 05.4 | 70.2 | 70.4 | 71.3) 71.3 
mid-ocean. These characteristics may be for by the presence in | 

67.4 | 67.8 65.5 | 65.0 | 68.4 | 08.4 | 72.7 73.0} 73-5| 73-9 
that locality during the ice season of marked ranges in atmospheric tem- | September .......c0. cso 59.9 | 60.2 61.0 | 60.2 | 64.2 | 64.4 | 66.0 66.4 | 66.4 | 66.6 
perature and humidity upon which a storm’s strength is dependent, and a com- | ry | $3.0 | 
parative absence of these conditions over the ocean to the eastward, whence | jecomber 3% | 32.6 30.1 | grt | 31.1 | 31.8 | 34.9 35.3| 37-4 3:1 
the storm-areas are apparently forced by high barometer areas advancing | 
from the westward. It would appear, therefore, that a storm’s movement, | Annual mean................ 47-3 | 47-6 43-8 44.1 46.6 | 47.1 | 51.3 51.7 | 53-1 | 53.4 
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208 MONTHLY WEATHER REVIEW. JULY, 1887. 
Table of miscellaneous ncteiidaial data for July, 1887—Signal Service observations. 
38 
Temperature of the air (in degrees Fahrenheit) Winds, 
is if S36 268 Z a Zea 2 2 CE A & if) & 
New England 2.1 4.94— 0.96 
Kantport 29.89 4.0 29.95 30.20 29.62 70.58 60.9— 0.1 83,8 3 68.7) 49.0/10 $3-1 34.826.6 7 6.42288.2 57.0 4.51— 0.15 5,317 5 1013. 216.13 
Portland oy 29.54 OS 29.94 30.18 29.55 100.03 7° 1.1 95.8 2 §©.7\20 39.1 25-613 4.42279.9 62.7 4.70-+4 0.88 5,550 612 418 9 
Manchester 2007 2.2 93.3 2 82.8 55.60/21 723.6 §.11877-4 64.8 7.14).......0 3,502 8. 24, UW. 3161016 5 
Mount Washington 6 279 23.93 29.94 30.15 29.53 90.6 | 6.0 4 -035.021.314 4.53 19,430 w. 8&4 nw. 1522 223 6 
Northfield 29.05 39:04 30.13 20) 29.55 100 70 1.4 91.3 2 60.937.339.3 2 5,438 8. go 2818 
Boston 124 29.54 +.04 29.96 30.20) 29.54 100.66 73.44 3.4 95.1 2 82.0 60.7)10 07.1 34.425-713 6.51877.0 65.0 3-59— 0.05 7,051 8, 29 apts 1014 7 
Nantucket ........0 29-99 $0.24) 5, 29.00 1010.64 7062 83.913 76.1 4.725.817.3123 6.4'14 85-9 65-4 2.10 0, 512 SW. sw. | 6 218 10 
Wood's Holl . 22 39.01 99.27 | 29.61 \100.66 09.6.........) 82.513 53.721 05-9'23.8 18.413 4.4 1690.2 .. 8,520 sw. sw. 2 13 10 
Biock Island ..... 27 29.96 +.04 29.98 50.22 4) 29.58 100.64 7!-4-4- 2.4 83.4/30 +2) 7 5.6 989.8 68.1 7.52-4 4.55 8, sw. jo sw. 310 616 9 
New 107 29.87 29.97 30.20/ 4) 29.56 100.64 3-5 90.213 82.6 +220 68.0 30.022.3 8 4.5 681.6 68.0 4.66\— 0.09 4, 400 8. 18 BW. 3 
New London 47 29.92 29.95 30.20) 29.56 100.64 73.2 3.2 79-7, 63.220 67.525.823.913 5.42284.2 67.8 5-47-+ 1.10 4,954 Sw. 24 gii2 3 
Mid. Atlantic States 78.74 3.2 5-99 1.12 
Albany 29.88 +.03 29.96 30.17 29.61 100.56 76.04 3.6 95.013) 85.9 8.2.33 727.216 5.52471.8 66.2 4.614 0.43 3,690 36 615 620 
New York City ts® 29.79 29.97 39.20) 4) 29.62 100.58 76.7 3.7 94.016 85.3 79.4 28.2.20.516 5.7 2174-0 a 6.75 2.39 4,472 8 36 1817 10/13 
Philadeiphia 29.87 03 29.98 30.20) 4) 29.68 100.52) 79-7 4.7 99.916 89.0 820 72.3 32.1 20.9 16 5.1 §71!-3 4 7.14 2.92 315 Y- g 
Atlantic City 13) 90.00 40,00 30.23 4) 29.68 1010.55 75-3 2.3 97.018 82.8 65.0 2 70.2 32.020,.0; 597-2 71.1 1.95— 1.42 5,314 25 8. 311 17 
Baltimore 45 29-94 29.96 30.19 29.70 gio.49 30.3 3.3,101.8)15 88.9 66.812 73.235.031.81 979.1, 8.32+4+ 3.76 4,072 8. 39 1813 g1210 
Washington City 106) 29.58 29.97 30.20) 29.72 90.48 89.1 64.512 71.735.327-318 8.4 971-9 69.6 3.29 - 1.34 3,53! 36 is 8 
Lynohbarw...... 652 2 29.98 30.20) I) 29.75) 910.45 1.9 101.818) 91.3 9.940.339.9913 12.2 479.1 70.9 4.92 1.77 1,052 20 16) 8 
_ 301 29.98 30.23 29.73| 910.50 1.7 102.518) 65.3 173.937.226.016 9.0 478.6 72.6 0.04 4,892 5. 20 8 = 13 10 
Somth Atlantic States 80.7 0.0 0.17 
Charlotte 29, 18 30,00 30,22 | 1| 29 220.43 0.6 102.2 18 65.6 370.836.633.919 4.21181.7 73.0 7.46 1.34 2,482 sw. 26 @. 19151313 5 
Hatteras, 30,04 30.04 30.26) 1) 29.85 90.41 75.9-- 0.9 53.7) 69.9) 4 75.0 19.5 12.913 3-4 735-9 74-2 6.18— 0,30 8, 140 8. 42, ®- 1913 514) 9 
Raleigh 499, 20.56 30.01 90.26 29.80 220.46 79.5)......... 163.018) 91.1) 65.7 1 71.$37.327-116 5.2 480.1 72.4, 6.31),...... 2,940 8, 24 ne, 1913 912 10 
Wilmington $2 29.97 +.01 30.00 30.21 29.82 90.39 0.9 100.017) 88.7) 65.5 1 74.134.523.018 7.2 581.8 74.4 ©.77— 0.38 4,834 sw. 33 
Charleston 29.99 +-02 30,01 30.18) 1) 29,88 290.30 81.7— 0.3 97.918, 88.7, 69.8 2 76.1'28,120.1 4 5.02950.0 74.8 7.74-4+ 0.58 0,223 sw 33 2911 519 7 
coupes ee 103 91.7 4 72.696.3 29-0 18 10.2:2480.7, 73.5 6.04)... 19 920 2 
Atigusta 18g, 29.83 29.98 30.21 | 29,78 290.43 93.5 I 73.335.027-5 19 7.6a9%.° 73-1, 8.83-4+ 4.26 2,434 sw 23 Be 19151415 2 
Savannah 87 29.95 g0,co 30.13) 1) 29,78 290.40 80.4 — 2,6 101.618 90.1) 69.0 7 73.832.623.017 73.5 4-72— 0.46 4,875 sw go 720 4 
Jackson ville 43) 30.00 30.01 30.13 1) 29.90 2910.32 0.2 100.3 18, 91.3. 69.325 74.331.023.8 1611.8) 6176.3 72.8 6,500 sw 42 8W- 717 814 9 
Florida Peainenta 2.0. 1.4 0.52 
Oodar 22 $0.01 299 | 29,88 310.23 0.4 g2.1/20) 87.7, 68.931) 76.423.215.8 2 7,.41176-0 74.2 9.404 0.36 5,608 sw. 54 9612 10 13) 1 
Key Weet.. 22) 30,06 30,03 30.13 | 29.90 230.23, 82.7\— 2,3 89.922) 87.7) 70.120 77.6 19.8'17-723 6.12674-9 73.8 5.524 1.29 4,536 e. 25 %- 2516 2 
Eastern Gul States. 80.0 9.8 2.30 
Atlanta 129 28.87 30,00 30,20 29.76 28)0.44 — 0,4 100.019) 85.6, 59.011 70.041.024.019 4.82977-4 69.114.11 4-10.90 5,853 Ww 36 18161117 3 
29.98 29.97 $0.12 29.59 '27/0.53, 51.8.4. 0.8) 98.629 89.0) 71.3 1 75.527.318.829 8.0 3:78-S 74.2 4.96— 1.23 5,039 BW. 36 Be. 24716 321 7 
Mobile 35) 29.98 —.03, 29.98 30.14 29,76 2710.35 80.4 — 0.6 97.529) 90.1) 68.0112 72.7 29.5 23.415 10.9, 380-3) 73.2 4.31— 1.92 4,593 BW. 36 BW. 1016 S25 
Montgomery ....... 217) 29.77 29.97 30.15/19) 29,57 |27/0.58) 79-7 1.3/100.4 19) 70.427 72.5 30.026,9 15 7.131'79-9 72.1 4-05 3,085 sw. 28 BO 371511 14) 6 
Vicks bar 222| 29.79 29.99 30.18 29.81 310. 37, 79-9— 2.1 95.33! 59.7 4 72.8 26.9 23.127 10.3, 680-9 73.0 4.11— 0,02 3,092 26) ¥- 23 "4 6 1510 
New Orleans ........ 52) 29.95 30,00 30.14 29,82 31 0.32 1.5 95-53! 90.2 70.0 74.5 25.3 21,011 10.0 1/81.3 73-7 3144 Ww 30 me, 421 6 
Weatern Gulf States o.4 — 
Shroveport 227) 29.78 00 29.98 30.16 |17| 29,82 310.34) 52.4) 95-4 69.022 73.834.831 09 1011.0| §77-9 73.6 3.85— 0.06 2,447 36 1010 61015 
Fort SOO) 29,96 29.81 310 32, 1, 5103.83! 93.8, 65.024 9.0 179.7 69.9 2.20— 1.16 1,923 40, 2110 114110 
Little 309) 29,67 —.02 29.96 30.13 (3110.33, 81.2 91.8 64.2) 4 71.635.826.41812.9 572-3 70.2 1.74— 1.54 3,008 sw BY. 6) 7, 
Corpus Christi ..... 18 ~ 29.98 30.12/17) 29,85 20.27 51.9— 4,1) 92.822) 87.4) 72.2260 76.4 20.6118. 7 22 6.41050.4 75.1, 8,773 24 3 01516 
Galveston 4% $0.01 +.02 30,01 30.17 |17| 29.88 310.29 88.4 67.2'25 78.1 26.229 6 25 6.9 173-> 73.5 1.62\— 1-74 6,344 8 36) 2410 312116 
Palestine 533) 29.4% 30,00 30.17/17) 29.86 20.31 32.04 7,0 101.522) 94.0) 65.5, 6 72.136.0128 79.7 2.97 +0.18 5,500 29 242 722 
Ban Antonio wee Bt) 29,20 +.02 29.96 30.14 29,84 210.30 1,8 100.9124 95.9, 67.525 17.528°6.3 69.9 6, 104 qo 15 5 1228 
Rio Grande Valley 1.6 
Browneville......... 29.05 29.96 30.10 |17| 29,85 3.0.25) 51.2) 91.624 89.3 65.125 735.026.524.625 10.6 §83-8 75.5 0.33— 2.07 5,370 Ne. 7 
Rio Grande City.. 23° 29.79 29.98 30.13 29.86 2/0.27 1,5, 100.0131 95.7/ 69.826 70.7 6,004 se ar go 
Ohio Val. & 4.0) — 
Chattanooga ...... 783) 29.22 —.01 30,00 30.20) 1) 99,86 310.34 78.14. 99.219) 87.6) 64.0) 1 790.935.222.919 9.02878.0 70.1 5.30-- 1.62 3,303 20 19 11 16) 4 
30.22) 1) 29,88 280.34 78-54. 3.5) 100.2/19) 89.0) 65.2) 1 70.335.025.51910.6 474.3, 68.8 2.93 — 1.73 3,083 ne n 151113 7 
$20) 29,66 —.03 29.97 30.14 29,79 310.35, 99-74. 0.7 7 72.531.725.2 1210.3 275-0 71.5 0,17 3,180 w 30 «1010 6 12:73 
Nash ville S49| 29-42 29.97 30.15) 29.80 220.35 80.7.1 2,7, 98.518 90.8) 66.223 379-5 69.1 1.06 3,195 W 27, 9 
29.42 29.98 30.14/ a9,77 90.37 82.3 4.3 101.729 92.8) 65.1 9 713.536.030.213 13.62201.9 66.6 1.86— 2,28 4,132 sw 24 2210 31216 
Indianapolis 766) 29.19 29.98 30.13 tl 29,73 90.40 80.0.1 91.8) 58.6124 68.5 62.0 1.41'— 3.90 3,093 23 © 916 
628) 29.55 29.97 30.15/ 90.43 71-2 35.1 3011.2 593-2 66.9 1.31 — 2.56 3,435 40 10 §1313 
Columbes..... 29.14 29.97 29.71 90.43 79.8 100.217 90.3, 61.0142 68.9 39.234,0 12 12 32502.8 64.2 1.45 — 2.26 3,831 45 2- 9 31711 
Pittebure .. 29.08 29.93 30.14 29.69 220.45 7.6101.117 90.2) 70.441.5 31.1 15 11.22592.8 65.6 4.80 3,498 39 2015 220 9 
Lower tabe region 3 2. 
Ruffelo....... 690, 29.25 +.02 29.97 30. 19 29.62 90.57, 74-9 3 60.2124 67.631.925.627, 5.8 671.0 64.3 1.54 6,015 39 10 7 315,13 
Oawego 435) 29.: 29.94 30.14 29.61 100.53 4.4) 90.416 80.5) 58.415 16 3-92579-8 65.4 1.82\— 1.62 5,863 w. 25 '2810 517 9 
Rochester 621 29.31 t 02 29.95 30.18 | 14) 29.60 74-3 5-3 95-016 83.8 58.7)11 65.6136, 9.6:2509.8) 54.0 1.37, 0,000 sw. 36 5W. | 4 7 3) 9/19 
681 29.20 29.90 90.14 29.65 90.49 75-54 5.8) 92.0 4 84.3) 67.5 34.025.1 15 8.32567.5 03.8 0.80— 2.47 5,826 30} BW. 10 © 420 7 
690! 29.25 29.96 30.14 14) 29,68 90.46 79.3 6.3 95-217 85.1) 59.612 67.1 35.630.7,30 8.42509.5 65.2 0.99— 3.20 4,700 ne 24 to § 91417 
Sandusky 638 29.31 29:97 30.15 29.68 90.47 77-4. 5.6 98.0117 80.5) 62.923 69.435.1 29.030 8.31469.3 66.1, 0.59 — 3-33 ©,942 ne 9 4 31513 
Toledo 651) 29.30 4.02) 29.98 30.18/14] 29,66 90.52 77-2 4.2) 9.017 87.3) $2.144 67.045. 5 28.611 11 .11466.3 64.0 3.13 — 0.35 5,125 ne 27 8. 3 8 
29.28 +.01 29.07 30.18/14) 29.64 90.54 55.9 53-724 65.9 47.3 565.0 62.4 2.62 5,993 w 26; 8W. 4 6 31513 
Upper lake region o. 4.0 3.24)-- 0.05 
29.51 29.99 30.23 29.56 90.67 08 .2 4.2) 91-216 77-3) 44-324 59.7.46.931.211 5.6 277.0 60.1 5.16 1.84 5,372 36 1614 715 9 
Recanaba 29. 30 02 29.94 30.15 29.59 50.59 68.7 2.7 75-7, 44-223 60.1 41.3123.523 6.5 370.1 60.4) 4.14 0.87 5,408 sw 25 DW. [1611 51511 
Grand Haven......... 620) 29.30 29.95 30.17 (24) 29.69 90.48 72-44. 4 4) 89.727 30.0) 52.024 64.7 37.7 26.020 6.2 571.2 62,0 2.94— 0.30 6,070 nw. 24 Rw. go 8 41512 
Lansing BF 29.07 29.94 30.16 14) 29,64 90.52 77.14. 6,1) 99.717, 86.6 §1.8'24 476.8 69.0) 1.55......... 4,408 sw 4. 48 31414 
Mackinaw City 605 29.30 +.02 29.95 30.21 14) ag.s9 90.62 °7.9.4. 3.9) 89.0 75.8 48.523 060.440.525.511 6.3 378.8 60.5 2.35— 0,52 6,160 w 37, (3014 514/12 
Marquette... O72 29.22 29.94 0.21 29,58 0.9 97-9 1g 45.223 56.6.50.834.215 9.01077.5 58.2 2.02— 0.51 5,010 mw. 30 BW. 3015 81310 
Port Huron . 639 29.20 29.96 30.18/14) 29,60 90.5 73.4 6.4, 99.1 17 32.5, 53.123 63.5.46.030.015 6.22573.4 03.5 1.47— 1.39 7,096 ne 36 ™W. 22 7 11416 
Chicago 77 29.21 29.95 25 29.69 90.42 76.%+4 5.0 99.816 84.2) 61.025 06.4 38.829.915 7-02367.0 03.4 1.05— 2.05 7,101 ne. 30 W. 17 8 21118 
Qreen Bay 616 20.20 29.94 30.16 24 29.62 50.54 74.! 3.416 46.223 63.6 §2.2 31.9 19 10 2566.4 4.31 4,859 sw. 36 ne 17 8 814 9 
Milwaukee 29.22 29.96 30.16 24) 29,68 90.48 72.4 4.4 9.916 81.0 52,224 64.3.47.728.727 61.7 §.21 1.92 5,870 se. 40 9 8 31315 
Duluth O72 2.22 30,94 13, 29.61 50.09 66.64 1.6 94.815 76.9 $2.1) 3 $8.4.42.741.815 5.02676.2 $7.8 4.174 0.27 4,628 ne. 24 ne 2514 
Pee 67.9 4.23 1.13 
Moorhead 920) 29.95 —-.O1 29.92 30.14 13) 29.65 140.49 68.9 1.9 95.514 80.4 42.322 $7 .6.53.2 36.0 1013.2 61.0 0.40 1.81 6,244 n. 60 BW. 717) 7 
Saint Vincent. 29.09 +-.03 29.96 30.25 29.73 290.50 2.2) 88.6 6 78.3) 38.122 §5.050.540.423 7.1 1581.2 $9.8 4-20-+4- 1.62 3,880 n. 36 21 8 41512 
Biemarck t, 694, 28.15 29.96 30.15 (20) 29.69 140.46 70.2 1.2 95.6 7 52.9 50.322 §7.845.337.2 1011.61567.2 57.3, 4.49/4- 2.21 4,856 e. 37, 419 8 
Fort Baford t, 854) 27.96 4.04 29.91 30.11/17] 29,61 130.50 67.9— 0.1) 97.7 9 80.9) 44.911 55-4 52.843.5 9 9.32562.3 2.00— 0.31 61,11 e. 48 mW. (25121215 4 
Fort Totten t, 497) 28.37 29-97 30.10 13) 29.71 190.45 66.34 0.3, 6 75-4) 44.022 5§6.446.034 0 © 4.01575.0 4.02 7,816 n. to w 2914 61213 
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JULY, 1887. MONTHLY WEATHER REVIEW. 
“Table of data July, 1887—Signal Service 
i = zs 
inches Temperature of the air (in degrees Fahrenheit) = iss Winds, 
Upper Miss, Valley. 73.4 3-5 2.21— 1.69 
Saint Paul............ 831 29.05 —.OI 29.93 30.13 13 29.67 30.46 3.1 93. 85.0 63.0.42.6 29.319 11.81770.7) 62.9) 3.89-- 0.63 sw 30 W. a710 §19 7 
La Crosse... 744, 29.19 -++.03 29.97 30.17 25 29.70 30.47 74.8-- 2.8 64.8.49.7 31.231 10.42270.0 63.0 1.77 — 3.27 8 30 5. 2910 715 © 
Davenport. 615) 29.31 —.02 29.94 30.13 25 29.74 80.38 78.0-+ 4.0 99. 67.2.42.931.902611.0 360.5 61.6) 3.09— 0.48 sw 35 DW. 1711 817 
Dee Moines... 866) 29.06 —.02 29.95 30.13 25 29.75 80.38 3.5101. 89.7 65.6149.7 34.011 11,8 361.6 61.5) 1.94— 1.91 8 ne. 12) 9, 
665 29.27 .00 29.90 30.15 24 29.72 30.43 78.2-+ 5.2 100. 88.3 67.2 46.030.5 29 9.620164.2 63.7 2.44— 2.62 1B Ww. 38 413,14 
Keokuk... 618) 29,31 —.02 29.95 30.11 25 29-79 30.32 79.1 2.1 100. 90.7 69.1 40,1 28.9 2811.0 360.1 62.4) 1.57 — 2.70 8 36 8. 13, 8 21019 
359 29.62 —.02 29.98 30.13 16 29.82 80.5- 1.5 97. 89.2 71.931.3 22.912 10.2 671.5 1.42— 2.43 sw 27 W- 22) 313/15 
Springfield ... 644 29.31 —.02 29.97 30.13 25 29.81 0.32 79-7 3-7 9. 91.6 68 2141.9 30.1 1214.0 369.8 1,01— 1.22 aw 24 8. 34817 
Saint Louis ........ 571) 29.38 —.02 29.96 30.08 13 29.81 80.27, 83.7-++ 5.7 100. 92.1 75.4.32.026.2 7 9.0 257.1 65.9 2.73— 1.19 8 20 4. 3 6 31018 
Missouri 75.3 6 | 3.71 — 0.31 
1,028 28.94 ...... 29.99 30.12 13 29.84 2.0.28 77.9 &9.2 9.9 167.0 65.2) 7,10-4+ 2.13 sw. 28 8W. | 6 6 11020 
Leavenworth... 842 29,10 —.01 29.96 30.10 25 29.82 20.28 79.2 2 91.8 68.044.432.0)19 11.8) 1164.8 65.0 1.36— 3.44 24 UW. at 5 11410 
Omaha 28.84. +.0 ‘or 29.99 30.15 18 29.80 290. 35 76.3 +3)! 7.2 66 .6\48.231.52911.5 164.5 62.0) 2.02— 3.81) § n 25 §8W. 12 7 31513 
Valentine - 29.94 30.21 18 29.63 10'0.42 72.3 84.9 §0.7 41.6 55-0 13,13.0 7/00.1 55-3 0.49 DW. 2515 31315 
Fort Sully ... 29.91 30.13 22 29.58 1410.55 74- 38 88.2 62.4 §1.1 35-5 30 200.4 57.5) 3.04 -+ 0.54 e 47 41710 
Huron ......... 00 29.94 $0.16 18 29.66 100,50 72.0 84.5 59.4 54-9138.523 8.6 3165.3 57.9 0.64 se se. 2512 41512 
Yankton........... 29.93 30.15 18 29.73 1510.42) 74.4 -4 86.0 10.417'73-0 64.0 5.00-- 1.26 54 DW. \2714 12010 
Northern sb 68. 0.4 | 2.014 0.24 
Fort Assinaboine .. 2,690 27.20 +-.c4 29.98 30.20 21 29.69 go.51 68. 1.2 93.1 81.7 53.1 50.2. 38.7 17 14.2 26 +2) 48.9) 1.16— 1.63 sw. 41 @ 125 3 919 
Fort Custer ...... 3,040 26.87 +-.05 29.95 30.17 27 29.66 90.51 71. 0.4 97.6) 9 84.9 47.4 0.67 — 0.54 5 n 48 mw. 31810 
Fort Maginnis 4,320, 25.65 4.05, 29.99 30.17 21 29.74 910.43) 54.8— 2.2 91.3, 6 78.6 §2.6.48.9 38.417 10.4 2057.1 47.8) 2.41.4 1.87 mw. | 42 BW. 21613 
Helena.. 25.90 -+.03 29.96 30.18 21 29.69 1310.49 0.4 91.5 6 79.2 §3.2 48.0 47.8 0.27 — 0.94 sw 36 mW. 17 3 11218 
Poplar River .. 27.06 | ..ccoves 29.94 30.16 17 29.65 90.51 0.4, 97.4 7, 81.0 53.1 55-5 43-217 9.2 209.0 2.10-- 0.47 w 36 Ww. S10 121 9 
Deadwood............ 25-47 +-.04 30.02 30.25 17 29.71 130.54 2.2 55-4 44-5 33-930 7.4/15'74-9 +2) 3.70-- 1.34 sw. 32 Ww 2513 616 9 
Cheyenne......... 24.14 +.01 29.96 30.23 17 29.73 130.50 0.8 89.5 §2.243-541. 44.8) 2.71-+4 1.08 8. 52 221 
North Platte 27.10 “00 29.96 30.23 18 29.72 140. ‘51 1.0 99.414 87.7 62.2:45.635.8 5 61.5 3.05 0.27 se 48 23,7 O1912 
Denver.. as 24. 8s +-.03 29.94 30.22 17 29.67 140.55 82.8 50.0 4 56.642.138.5 5 9.51652.8, 48.1 2.49+ 0.81 x 36 w 10 9 41710 
Pike's 14, 134, 18.09. 29.98 30.18 20 29.78 290.40 46.5, 28.6 3) 33.826.213.629 5.1 16/69.3) 30.8 6.52- 2.23 sw. | S4 29.24 126 4 
Las Animas... 899 +.02 29.90 30.15 18 29.65 140.50 QI.2, 55.1, 4, 61.644.438.2\24 15.7 53.1 1,09— 1.21 e 48 nw 8 9 21811 
Concordia............ 29.95 30.16 18 29.78 290.38 90.8 57.223 65.8 45-2 33-624 60.0 2,.36— 1.84 4, 8 38 ¢. 210 31414 
Dodge City...... 42 inher 297 30.21 18 29.80 1110.41 92.8 58.2 2) 65.541. 4 1022.2 31 55-1) 58.7| 1.00— 2.50) 6, ne 48 ne. 
Fort 6 95.1 66.4 3) 72.023.1 30. 9 6 15. B 12) 1.53 — 4.1 8. 
Fort Elliott.......... 27.27, +.05 29.9¢ 30.08 18 29.7% | 20.37, 79.6-+ 3.6 98.721 93.8 59.624 4/59.5| 62.8) 0.92 — se 37 8 11218 
Southern slope. | 2.99 0.23 
Fort Sill ... .. ....... 1,200 on +.01 29.96 30.10 18 29.79 20.31 97.7, 66. 71.7 39-0 32.02014.7 257-6] 64.6) 2.93-+4- 0.12 8. 36 se. 14 8 O102T 
Abilene 1, 748) 28.20 29.93 30.10 18 29.79 20.31 95-5) 64. 73-4 30-4 32.3 24 14. 2| 63.2) 2.714 1.23 8. 41 8W. 24, 6 2 
Fort Davis.. .......... 4, 928 +.01) 29.95 30.11 18 29.79 210.32 87.1, 57. 65.037-028.3, 814.8 6144.7| 49.7) 3.74 0.42 ne 30 mW. 5 917 
Fort Stanton 6, 24.09 |. ..... 29.89 30.06 21 29.72 | 20.34 82.3) 47. 53-3 43-8 43.8)24 12.7 2.59-— 0.86 30, 4. 14,13 
Southern 1 men 2.67 + 0.87 
El Paso.. 3,764 26.27 hone 29.89 50.13 18 29.73 94.9 67.6. 40.5 39.0124 ors 4/49. 5, 58.1) 0.73\— 2.12 
Santa Fé........ 23-41 4.02 29.98 30.23 19 29.78 20.45 . 77-9 57.6 35-8 29.026 14.012.47.5 43-6) 2.24 — 0.85 
Fort Apache ......... 25.12 +.04 29.97 30.17 19 29.81 210.36 72.9-+ 0.9 98.624) 89.8 57.6'47 - 11.0 9 50.4) 3.29 — 0.49 
Fort Grant............ 25.26 .00 293.93 "30.05, 18 10,28 88.5 65.241. -I 9.00 5.66 
Fort Thomas... 101.1 69.331. 3.78 
Fort Verde... 97.6 63.249. ° 3.11 1.46)... 
Prescott... ....... 86.5 58.646. 339. ‘lar 10. 13/64. 4 58.1) 2.64-+ 0.62 
San Carlos 101.6 70.3 48. 1/22 15.8) 13) 2249+ 0.78 
Yuma... 14T 29.68 +-.03 29. 29.95 18 29.65 10.30 100.2 +7 47: 9.43. 20 19. 3 13 45. 1 "65. 3 trace — 0.17 
3, 622, 26.30 ........ 29.81 30.02 19 29.62 270.40 92.8 +7 37-0 31.121. 15.017131.0 45.4) 0.52-+ 0.38 
Middle plateau. 0.28 
Fort Bidwell 615, 25.45 ..... + 30,01 30.20 25 29.77 270.43 5 83-4 50.9 55-437.8 523.1 943.3 43-0 me 0.43 w 28 aw 5 3 2 623 
Winnemucca.. + 45355 25.64 +-.03 29.89 30.13 19 29.70 27/0.43 5 52.6 50.9 12:24.4 9|/30.2, 36.0 0.09— 0.09 aw 38 w 10 2) 5:24 
Frisco 6, 406) 23.81 ........ 29.82 30.01 20 29.67 2710.34 6 81.7 62,1 38.8.25.5,11 13.2 13/30.9 34.7 1.34-+4 0.5 sw 38 sw. 28 3 31117 
Salt Lake City. 4,348 25.66 +-.02 29.89 30.08 20 29.68 2710.40 6 88.2 61.643-8 36.223 14.7 1348.7 §2.9 1.23 at n 45 8€. 10 3 31018 
Montrose... 780) 24.39 ........ 29.90 30.19 19 29.73 260.46 6| 84.8 $6.045-8.40.3) 3 9.715/44.8 43.9) 1.34-+ 0.63 se 32 8W. 711 5 818 
Fort Bridger......... 6,643 23.62 ...... 29.97 30.2% 20 29.77 270.44 8 77.7) 49.5 47-2 42.223 15.013/47.3 42.6) 0.58-+ 0.29 w 36 sw. 10) 320 8 
Northern plateau. «(0.00 
Boisé City ............ 2,759 27.16 +02 29.98 20 120.49 6 90.1 54.2 59-4.47.6, § 21.8 1839.1 .12— 0.00 nw. 18 3 1 822 
Fort Klamath....... 8 80.4 37.4 66.053.0 534.02! 0,20 w. 
6 87.3 
20, 84.4 
8 88.8 


N. Pac, coast region. 
Fort Canby ......... 
Olympia ................ 
Port Angeles....... 
Tatoosh Island....... 


Mid. Pac. coast reg. 


‘ 29.78 120.39 
ore 29.99 30.19 15 29.79 220.40 


179 29.94 +-.01 30.13 30.31 10 29.91 270.40 
36 30.07 +.06 30.11 30.30 25 29.86 270.44 
14 30.08 ........ 30.10 30.26 25 29.91 270.3 
86 30.03 +.09 30.13 30.28 15 29.92 270.3 
80 30.00 a 30.08 30.29 I 29.83 27 0. 46 
523 29.51 +-.02 30.06 30.26 25 29.85 270.41 


Red Bluff .. 99.55 99.97 | 0.000000) 
Sacramento .. 64 29.84 fe 29.89 30.1I 19 29.74 20.37 
San Francisco....... 60 29.94 03 29.99 3¢.18 19 29.86 80.32 
8. Pac. coast region, 

Los Angeles.......... 339 29.61 ++.02 29.94 30.09 19 29.82 210.27 
San Deigo.............. 66 29.91 7 29.95 30.07 18 29.85 30.22 


Nore.—The data at Mount Washington, N N 


a Record for 30 days. 


BEA BI BS 
DAnR DRA 
ADO 


$= 8 


ay 


,ands stations having no > departures are » not used in computing the district averages. 
Record for 28 days. 


Pike’ Peak, Colo., 


59-0.44.2 1226.6 13 .. 


52.2 52.8 40.9 19 18.1 2451.2 


60.649.235.5 1811.6 3.36.2 


§1.3 2.617.918 4.4.2087.4 
48.1 46.4 39.718 7.224 76.2 
49.540.0 36.218 6.3 2484.6 
49.3 22.022.018 7.1 692.1 
53-5 39-9 24.916 4.024'77.4 
54.247.3 38.0 18 11.024/61.9 
49.053-541.0 5 24.022'60.2 


48.016.913.7 5 5.2 890.4 
66.0 55.7'39.3 721.3, 935.8 
99.1 
50.7 20.9 18.225 5.9 2783.2 


5§9.047.040,.2 21 12.4 1582.7 
62.319.3 18.021 5.01781.2 


0.53-— 0 
51.1 0.33— 1 
§3-4 9.74 0. 
49-5 0.56-+ 0. 
1.24— 1. 
51.2, 0.72— 0. 
51.2 0.03— 0. 
49.8 0.07 — 0, 

trace — 
49-7) 0.06 


51.4 trace — 0.01 
53.9 0.00 —trace 
49.8 trace — 0,02 

0.04 + 0.02 
63.2 0.07 0.04 
60.3, 0.01 — 0.01 


e Record for 24 days. 


n 25 n 8 5 

n 14 Ww 10 3 5 

w 31 Ww 10 3 6 

aw 24 #e 28, 9 817, 6 
sw 20 w. I 51212 
nw 17 mW. 11 67 
nw, 18 nw. 30 1 06 
nw. 29 0D 14 0 322 6 
36 0 229 
24 8 10 © O 
w 35, ¥ 23, 9 9:17, S 


w. 20 Ww. 16 2 51313 
sw. 20 mW. 1 1 820 3 


re) 
‘ / 
‘ ~ 
4 
59-5— 1.8 
5.0 45-5 18 5, 301 
1.7— 0.3 39.811 I, 511 ef 
54.3— 2.7 37.111 5, 554 
3.1 46.114 6, 025 
44.512 5, 264 
66.1-+- 0.1 45.715 4,191 
Roseburg ......+...... 66.1 0.1 39.615 3, 606 
Po 69.8— 1.2 
3-9-+- 55.8 20 4, 196 
70.2— 1.8 48.017 5, 589 
55.2— 3.8 49.017 9, 708 
68.0 0.0 
660.5— 0.5 79.021 71.6 59.7 2 4, 884 
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JULY, 1887. 


Meteorological record of voluntary observers and Army post surgeons, July, | 
1887. 


The maximum and minimam temperatures at stations marked thus (*) are from readings 
of other than etandard inetraments. 


Stations 


Alabama 
Greenaeborough 


Mount Vernon B 


Arvisowa 
Huachuca 


McDowell, Fort 


Mejave, 


Teceon 
Hot Springs ...... 


Lewd 


tulyformra 


Alcatraz Ieland...... 


Bentela Barracks 
Bidwell, Fort 
Cahwenge ....... 
Mason, Fort 
Nicolaus 
Oroville 


Presidio of San F. 


Riverside* 
Bacramenteo 
Salinas 
W illowe 

(\derado 

Grand Janection 


Lewes, Port 


Connectiont 
Hartford...... 
North ¢ vlebre 
Southington . 
Voluntown . 

Abr. Lincoln, Fort 
Highmore 
Meade, Fort 
Parketon* 
Randall, Fort 
Fort 
Sally, Furt 


Totten, Fort 


Welater 
Yates, Fort 


District of Columbia. 
Distributing reweery r 


Receiving reservoir 
Rock Creek bridge 
Florida 

Archer ® 

Duke 

Fort Meade 
Homeland ........ 
Limona ®....... 
Manatee 
Merritt's island .. 


Auguetine, Fort 


Tallahasne 
Homeland 
Athene .... 
Forsyth* 
Milledgeville 
Idaho 


Boleé Barracks ...... 


Sherman, Fort 
Lewileton®.. 


Chariteston® .......... 


Mattoon 


Rock ford 
Sandwich 
South Evanston 


BYCRMOTO, 


Windsor 
Butilerviile 


Jetlereon ville ....... 


Laconia 
Loganspor 
Lafayette 


Precipitation 


Maximoam 
Minimum 


=: 


223 


zee 


Temperature. 
(Fahrenheit) 


Stations. 


Maximum. 


ludiana—Con. 
Maney ...... 101 
SUN MAN ® 
Vevay. 105 

Indian Territory. 
Gibson, 109 
Reno, Fort ...... 


lowa. 

Bancroft . 
Cresco 

Cedar Rapids... 
Clinton ......... 
Des Moines 
Fort Madison......... 100 
Humboldt ............. 9 


Independence *...... 44 

Logan 

Monticello 

Muscatine .......... 104 

Oskalooea ®......... 100 

Oskaloosa b *......... 103 
Kansas. 

East Norway 


Elk Faille oe 
Emporia. .... 
Hays, Fort ... 
Independence 
Lawrence 
Manhattan 


Manhattan 


Marydale Farm ..... 105 
Ninnescah*............ 105 
Riley, Fort 

Salinas ® ...... 
Wilson ....... 


Wellington 

West Leavenworth. 

Wakefield *............. 108 
Kentucky. 

Bowling Green...... 

Harper's Ferry 


Frankfort 
Louisiana. 
Grand Coteau......... 
Liberty Hill........... 
Maine. 


Bar 
Cornish .. 
Orono * 
Maryland. 
Cumberland ........... 08 
Fallston ® 


Great Falls ............ 10g 
MeDonogh 95 
MeHeury, Fort...... 89 
New Midway *...... 104 
98 
Massachusetts. 
Amherst 


Bive Hill Obs's y "mat g! 
[base] g2 
Dudley ........ 
Fall River 
New Bed ford... 
North Trare 
Somereet. 
Westborough... 
Williametown .. 
Michigan. 
Birmingham... ....... 102 
Brady, Fort ...... sees GO 
Harrisville *.. 
Kalamazoo 


Mottville 

Swarts Creek ......... 100 
Thornville *......... 
Traverse City......... 194 


Minimum. 
Mean. 
| Precipitation. 


gee 


. 
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Meteorological record of voluntary observers, etc. ete.—C ontinued. 


Temperature. 
(Fahrenheit.) 


Stations. 


Minnesota. 
Minneapolis ........... 
Snelling, Fort ....... 95 

Montana, 

Keogh, Fort..........- 10; 
Missoula, Fort...... 
Shaw, Fort............. 96 

Nebraska. 

Brownville 106 


Hay Springs. 


Niobrara, Fort ..... 101 
Robinson, Fort....... 99 
Sidney, Fort 
Tecumseh * 
Nevada. 

Carson 98 
McDermit, Fort ...... 96 

New Hampshire. 
Antrim. 
Ashland ..... 


Bristol ......... 


Wier's Bridge 
Wolfeborough . 


New 
Beverly 


Clayton # 


97 
02 
Dover ..... 96 
oo 
98 
94 


Egg Harbor ‘ity... 

Moorestown .......... 

Readington... 

Roseland ..... 

Salem .. 

South Orange... GO 
New Mexico. 


Bayard, Fort ........ 95 
Gallinas Spring...... g2 
Selden, Fort... 108 
Union, Fort .... ° 

Wingate, Fort.... .. 

New York. 

AUDUED 92 
Brooklyn a... GO 
Brooklyn 93 
Columbus, Fort 95 
Cooperstown *.... yo 
Factoryville*......... 
Hamphrey ...... ..... 95 
Ithaca ........ 95 
Madison Barrac ke .. o4 
Menande .............. go 
Niagara, Fort ......... 95 


Palermo * ... 
Paimyra *.... 


Plattsburg Bar’ ‘aks 96 
Setauket 
West Point..... 
White Plains 
North Carolina, 

Hot Springs ...... 8... 9 
Lenoir 

Reidsv ile .. 
Raleigh........ 
Statesville*............ 
Wake Forest.... 
Weldon *....... 

Ohio 

Cleveland................. 96 
College Hille 105 
Elyria ...... 
Garretteville... ees 
Jac keonborough®. .. 102 
Napoleon.......... 100 
North Lewisburg .. . 102 
Portemouth .......... 101 
Ruggles * ............... 99 
Tiffin 6*......... 


Weat Milton*......... 


Minimum. 
Precipitation. 


Be Maximum. | 


bun 


AON ON D OC 


SRE 


University of Va.... 
Variety Mills....... 
Wytheville............. 
Vushington Territory. 
Blakely *...............; 88 43 62.0 


. 


Seessz 


KY 
OR Om Om 


‘Temperature. 
(Fahrenheit.) 


Stations. | 
sal; 
2 = = 
= a 
Wauseon ............... Tol 47 | 77-1 
Yellow Springs | 77.8 
Uregon 
Albany*®......... 92 SH 669 
Bandon*................, 6 | 
Klamath, Fort 94 25 | 
LaGrande............. 28 GI 
Mount Angel 93 St | 67.7 
Pennsyleania. 
Altoona ...... 81.0 
Bethlehem 79.2 
Blooming Grove *.. 75.6 
42 | 73. 
Falisington 67 76 
Dyberry ...... | 72.6 
Franklin®... | 73 
Drifton ...... 53 | 72 
Germantown. ...... 96 CB 
Grampian Hiil........ 100 62 | 76 
Quakertown® ......... 60 (7.2 
State College .........! 55 | 76.2 
Welleborough*......., | 74.7 
West Chester ......... 4 77.1 
Wilkesbarre ... | 75.3 
South Carolina. 
Kirk wood,. 72 | 81.6 
Spartanburg co | 88.8 
Stateburg *............ 67 | 79.3 
Tennessee. 
Ashwood .... 7° 83-5 
Austin *... 74 7 
$8.7 


Teras. 


Austin * 71 | 8. 
Cleburne .... | 8 
Comfort. 
Concho, Fort.. 68 | 8 
McIntosh, Fort ...... 103 7o | 88. 
Midland ...... — 10 71 84. 
67 
Ringgold, Fort ...... 104 67 | 85.0 
Silver Falls............/101 
Vermont. 
Burlington® ........... 92 GO | 
Charlotte ...... 60 74 
Lunenburg............ 74 
Newport...... 73- 
Strafford 
Virginia, 
Bird's Nest*............ 102 75 84.0 
Bruington ... ......... 98 
Dale Enterprise* ... 104 04 83.0 
Monroe, Fort 99 69 8:.8 
Marion ..... GO 61 76.0 
Summit ........... 100 5 79-2 | 


Kenewick* . 
TACOMA. 5! 63.4 
Townsend, Fort .. 82 43 («61.5 | 
Spokane, Fort ...... 4° | 70.6 
Vashon ...... 47 | 60.3 
Walla Walla, Fort. 45 | 79.0} 


West Virginia. 
Clarkeburg ............. 98 55 80.0 
Helvetia*.... 

Middlebrook.. . 55 0.0 
Parkersburg... 100 62 


Wisconsin. 
Beloit ....... 47 | 75. 
48 | 74 
Embarras 
Fond du Lac . eseccesee| SOO 43 74 
Franklin ............- 64 | 76. 
Lancaster .. .... .... 48 | 61. 
Madieon ...... 56 74. 
Prairie du Chien... 1% 59 | 76 

Wyoming. 
Camp Sheridan 39 
Laramie, Fort........ so | 73 
Washakie, Fort......) 40. | «972 


| Precipitation. 


2 


ag 


BSS 


OW 


Fi 


= 
Temperature 
( Fahrenheit.) 
Inches 
40 $74.2 | 0-44 
4.08 
* 55 
~ 9 %.5 4 2.22 99 | 47 
51 4-58 
Gg 53.8 0.00 49 2.95 
: 9! $2 50 
42 0.19 | SS 
§2 $7.5 0.00 40 
75.0 0,00 43 
or 57 57.5 trace. 
72 43 0.00 Berlin Mille .......... 100 
St | 0.0 0.00 65 | 83.0 
100 63 76.5 1.60 = 
64 2 73-7 
+ GE 52 63 79.6 4-57 
o1 55 75.0 
499 59 68 68 | 70.8 | 6.59 . . 
100 4 72 79.0 
104 52 $.20 60 
697 2.90 65 62 | 75-4 9.38 
a g2 at 5-39 
ga 45 as. 2.42 
100 4-73 78 3 81.7 0.08 
68.0 2.94 
3.12 73 | [88-85 73.9 6.97 
79.7 3-38 71.0 7465 | 7-19 
75 bo 75.3 | 2653 
73 82.4 4.20 5.59 50 74.8 3-97 
7 73 5.39 78.2 
v4 74) 10 4.08 bs 75.7 4.83 
65 78.2 14.47 
100 B.4 1.09 70.5 §.01 7 75.6 7.44 0.14 
39 66.9 0.90 4 5.2 10.4 
wo 39 | 72-5 4.8) be 1.29 4 
107 8.6 0.5 55 3.58 
8.5 1.30 G2 77-5 | 4-35 a & 2.40 
2 so &.2 2.85 60 . 3.71 ‘ 
97 75-0 3.13 3 3 | 4.40 
103 60 790.8 4.74 49 1.27 3 | 3.09 
...... 101 4° 3.12 39 9 4.8 in 
106 7o 4685.6 0.57 45 75.8 1. 3 . 
SOQ 71 | 0.62 4 2.02 6 8 1.99 
sy «81.8 2.65 | 175 | 
106 670.8 0.88 48 71.0 2.70 | 105 62 | 0.88 
4 


Chart I. Tracks of Areas of Low Hl 


he Roman letters show number and order of areas of Jow pressure, The figures 
above the lines show the days of the month, those below (1, 2, and 3) indicate, respec- __ i ee 
tively, the 7.a. ui.,$ p. m., and 11 p. m. (75th meridian time) observations. The 


small circles on the lines indicate the position of thé centre of the area of low barom- 
eter on the day and report, written respectively aboye and below the line. 


The ruled shading (=== ) indicates the region in which icebergs were obperved. 


j 


The dotted shading ( ) indicates fog belts. [ 
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Low Pressure. July, 1887. 
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Chart I. Isobars, [lsotherms, and Winds, July. 1887. 
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Chart If. Precipitation, July, 1887. 
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Chart IV. Departures from Normal Atmospheric Pressure and Temperature. July, 1887. 


i 
4 
e i 2 + 
N The departures fi the normal 
3 otz.—The de s from the no 
pressure, as shown on this chart, are based 
upon the actual barometer readings and not 
e., . upon readings reduced to sea-level, as shown 
eset we on previous charts. This chart will hereaf- 
-O0 ter show the departures as determined from ; 
+ actual readings. 
Notes. 
Mormatl pressure . 
Departure from 4 
Depertire from “ 
we Lith 
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Voluntary observers of the Signal Service, on land, from ietheni meteorological reports were recerved in time to be used in the preparation of the Monthly 
Weather Review for July, 1887. 


Observer and place of observation. 
|Deming, H. D., Pa. 
‘Dow ning, A. L., Concord, N. H. 
|Dunn, Samuel A., reskin N. ¥. 
Dozier, Wm., Mattoon, Li. 


lace of observation. 
Alexander, Birmingham, Mich. 
Anderson, Dr. W. W., Stateburg, S. C. 
Altaffer, J. M., Independence, Kans. 
Abbott, Dr. E. K., Salinas, Cal. 
Arents, Hiram, Oroville, Cal. Dewhurst, Rev, E.. Voluntown, Conn. 
Adams, A. H., Fort Meade, Fla. |Day, Theodore, Dyberry, Pa. 
Andrews, Luman, Southington, Conn. |Edgington, R. P .. Morse Kans. 

Avey, O. H., Oskaloosa, Iowa. Eliason, W. A., Statesville, N.C, 
Beans, Thos. J. Moorestow n, N. J. Ellis, John, Marquette, Nebr. 

Bell, Joseph, Franklin, Pa. Ewell, Dr, M. D., 
Boerner, Prof. Chas. G., Vevay, Ind. (Evans, J. W., Alma, Colo. 

Bently, David, Willows, Cal. Elisworth, W. W., Hartford, Conn. 
Bayerly, J. F., Spartanburg, 8S. C. |Eckstein, Rey. M., Conception, Mo. 
Ballou, Dr. N. E., Sandwich, Ill. \Ferris, B, F., Sunman, End. 
Bennett, Geo., Bandon, Oregon. ‘Friend, Chas. W., Carson City, Nev. 
Boies, Lt. A. H., Hudson, Mich. 'Ferrill, B. P., Duke, Fila. 

Boynton, J. F., Sy racuse, N. Y. \Frear, Wm., State College, Pa. 
Baker, Dr. Henry B., Lansing, Mich. Fernald, Prof. M. C., Orono, Me. 
Beall, Dr. R. L., Lenoir, N.C. 'Fleming, John, Readington, N. J. 
Brendel, Dr. Fred., Peoria, Il. Fuller, Edw. N., Tacoma, Wash. 
Bartlett, E. B., Vermillion, N. Y. | Featherston, Wm., Globe, Kans. 
Briggs, John, Albany, Oregon. |Field, T. G., Parkersburg, W. Va. 
Betts, Prof. Arthur, Webster, Dak, |Ford, H. C., El Dorado, Kans. 
Breed, J. E.. Embarras, Wis. Gibson. J. H., Salina, Kans. 

Beloit College, Observatory, Beloit, Wis. Gates, W. B., Burlington, Vt. 

Birt, Thomas, Utiea, N. Y. Gray, F. R., Yates Centre, Kans. 
tg Mrs. Mary W., Manatee, Fla, |Gillingham, Milnor, Falisington, Pa. 


Observer and 


South Evanston, Ill. 


Observer and place of observation 
Sonedecker, Rey. T. H., Tiffin, Ohio. 
Smith, John R., North Truro, Mass. 
Sim, J. R.. Summit, Va. 

Seribner, H. F. J., Strafford, Vt. 
Strong, S. B., Setauket, N. Y. 
Swartz, John J., Parkston, Dak. 


: Observer and place of observation. 
|Loveland, Wm. Corry, Pa. 
|Loomis, J, C., Jeffersonville, Ind. 
David, Meadville, Pa, 
Luther, 8S. M., Garrettsville, Ohio. 
Lerch & Rice, Bethlehem, Pa. 
Lee, Elon, Webster City, Lowa. 
Loundes, R. T., Clarksburg, W. Va. Samostz, Oscar, Austin, Tex. 
McDonogh Institute, McDonogh, Md. Smith, George F., New Midway, Md. 
|MeClintock, Frank, Grand June’n,Colo. Standenmayer, Dr.L.R., Lincointon, N.C 
Morgan, L. Ray, Philipsburg, Pa. Trembly, Dr. J. B., Oakland, Cal, 
Marshall, Gregory, Cresco, Lowa. Thornton, Prof. N. W., Geneseo, Il. 
}Massachusetts Agricultural Experi- Tilford. C. M., Mount Blanco, Tex. 
mental Station, Amherst, Mass. Tillinghast, C. B., Albany, N. Y. 
|MeCready, Miss L. A., Ft. Madison,lowa Teele, Rev. A. K., Blue Hill, Mass. 
|Miller, H. D., Drifton, Pa. Truman, Geo. S., Genoa, Nebr. 
MeGahan, Dr, C. F., Hot Springs, N. C. Turnbo, Silas C., Pro Tem, Mo. 
‘Moore, C. R., Bird’s Nest, Va. Tuohy, John, Visalia, Cal. 
| Mikesell, Thos., Wauseon, Ohio. Terborg, Rey. J. E., Pekin, Ill. 
|Micklem, J. H., Variety Mills, Va. Thompson, R. J., Tiffin, Ohio. 
Macrae, Colin, Kirkwood, §. C. Voegeli, Adolphus, Des Moines, Lowa. 
‘Meehan, Thomas, Germantown, Pa, ;Went, E. C., Frankfort, Ky. 
‘McDowell, W. R., Highmore, Dak. Wade, J. S.. Homeland, Fla. 
|Moore, Dr. J. W., Easton, Pa. Washburn Observatory, Madison, Wis. 
| Motte, Luke 8., West Milton, Ohio. |} Wild, Rev. E. P., Newport, Vt. 
| Moore, Nathan, Grampian Hills, Pa. Williams, Rev. ©. F., Ashwood, Tenn. 
|Mitchell, Dr. D. W., Harrisville, Mich. Wadsworth, Dr. J. L.R., Collinsville, Tl, 
\Neweomb, G. 8., Westborough, Mass. ‘West, Silas, Cornish, Me. 


Wells, Rey. Charles L., Gardiner, Me. 
Wm., Mount Forest, Canada. 
| Wait, 8S. E., Traverse City, Mich. 
Receiving Reservoir, D.C 
Distributing 
Great Falls Reservoir, Md 
Rock Creek Bridge, D. C. 
‘Woodstock College, Woodstock, Md. 
Williams College Observatory, Wil- 
liamstown, Mass. 
Wolfe, John H. Wellington, Kans. 


Black, W. H., Kalamazoo, Mich. |Goodspeed, Chas. W., Elyria, Ohio. Newell, W. C. T., Henry, Dak. 
P., Manhattan, Kans. \Gowey, H. D., North Lewisburg, Ohio. Norco'n, Prof. T. J., Reidsville, N. C. 
Blake, W. H., Saluda, N. C. Green, Dr. Jesse C., West Chester, Pa, Neal, Dr. J. C., Archer Fla. 

Bridges, Q. pe Berlin Mills, N. H. Gerrish, 8, H., Sacramento, Cal. Osborn, Dr. T. C., Cleburne, Tex. 
Bowman, Peter, Ruggles, Ohio. Goodwin, Rev. William, North Cole-|Olds, H.-D., Cedar Rapids, Lowa. 
Boyd, Joseph, Oskaloosa, Iowa. brook, Conn. ‘Ogden, Charles, Elkin, Ky. 

Cook, 8. A., Milledgeville, Ga. Gordon, Dr. G. G., Swartz Creek, Mich. Owsley, Dr. J. B., Jacksonborough, 0. 
Carrington, G. D., Brownville, Nebr. |Gibbs, Geo. I., Grand Turk, "Turk’s Pearce, Thomas, Eola, Oregon. 
Calhoun, P. B., Austin, Tenn. Island, Br itish W. Indies. Prouty, Florence, Humboldt, Iowa. 
Carpenter, Dr. W. B., Leavenworth, K. Garlick, Rev. Dr. J. R., Bruington, Va. Partrick, J. M., North Volney, N. Y. 


Washington 
Aqueduct, 


Palmer, Frank W., Antrim, N. H. 


Charbonnier, Prof. H., Athens, Ga. 


iGray, Capt. A. W., Kenewick, Wash. 


Grathwohf, John, Blooming Grove, Pa. 
|Hamilton, W. H., Corsicana, Tex. 
Cornell University, Ithaca, N. Y. |Harvard College Observatory, Cam- 
Carpenter, L. R., Vashon, Wash. bridge, Mass. 

Cutting, Dr. Hiram A., Lunenburg, Vt. Hammitt, — W., College Hill, Ohio. 
Clark, F. A., Weldon, N. C. ‘Harris, T. , Raleigh, N.C. 

Cass, John J., Allison, Kans, Heaton, hi E., Fremont, Nebr. 
Cowgill, Prof. E. B., Manhattan, Kans.' Hodge, Rey. F. B., Wilkesbarre, Pa. 
Cutler, B. B., Heath, Mass. |Hoskinson, R. M., Blakely, Wash. 
Collie, G. L., Delavan, Wis. Holt, A. K., Riverside, Cal. 

Conant Observatory, Dudley, Mass. (Hyde, G. A., Cleveland, Ohio. 

Cotton, Dr. D. B., Portsmouth, Ohio. |Haywood, John, Westerville, Ohio. 
Cheney, Wm., Minneapolis, Minn. | Hartzler: J. A., Mottville, Mich. 
College of Sacred Heart, Prairie du/Hole, C. F., «tego Ind. 

Chien, Wis. |Held, Rev. F. B., Mount Angel, Oreg. | 
Carter, Rev. Dr. W. H., Tallahassee, Fla.) |Heatw ole, L. “Dale Enterprise, Va. 
Cummings, L. D., Palmy ra, N. Y. |Hatch, A. H., Windsor, Ill. 

Crump, M. H., Bowling Green, Ky. Harris, W, C., Dover, N. J. 

Crozier, Lafe, Laconia, Ind. | Hunter, Dr. T, C., Napoleon, Ohio. 
Cochran, Wm. P. Wakefield, Kans. Hewit, 8. F. H., Middlebrook, W. Va. 
Caulkins, John S., Thornville, Mich. Helm, Thos. B., Logansport, Ind. 
Cole, Seward, Cahuenga, Cal. Heacock, J. L., ‘Quakertown, Pa. 
Chandler, Dr. W. J., South Orange, N.J.| Hazen, Rev. ys Deertield, Mass. 
Cass, W. Earle, Roseland, N. J. Harper, E. G., Harper’ 8 Ferry, Ky. 
Curtiss, G. G., Fallston, Md. | James, John W., Marengo, fll. 

Dow, Roswell, Sycamore, Lil. Jennnings, RY B., Marydale Farm, Kans. 
Dinsmore, Prof. F. H., Emporia, Kans.| Jones, Dr. E. U., Taunton, Mass, 
Dollenmayer, E. T., Wilson, Kans. Jordan, Dr. a, D. L., Milan, Tenn. 
Dechant, C. M., Reading, Pa. |Kirk wood, E., Mauzy, Ind. 

Dudley, Chas. B., Altoona, Pa. ‘Knapp, J. G., Limona, Fla. 

Dunlap, W. L., Tecumseh, Nebr. Keese, G. Pomeroy, Cooperstown, N. Y 
Dazey, J. B., Charleston, Iil. Marion, Va. 


Casey, Geo., Auburn, N. Y. 
Crawford, E. A., Liberty Hill, La. 


.|Stucky, Dr. C. T., 


Wiilfke, E. F., Independence, Lowa. 
Wearmouth, James, University of Vir- 
| ginia, Va. 


Purdue University, Lafay ette, Ind, 
Peckham, Prof. W.C , Brookiyn,N. 
Pettersén, Dr. F., Tex. 
Pollock, Edw., Lancaster, Wis. 
|Postma, H. Y., Egg Harbor City, N 
Pendleton, A., Nicolaus, Cal. 
/Romig, J. K., ‘La Grande, Oregon. 
|Richmond, 8S. L., Salem, N. J. 
/Renfrew, H. N., Bancroft, Iowa. 
Rathburn, J. C., Midland, Tex. 
|Remington,C. V. 8., Fall River, Mass, 
/Robertson, T. D., Rockford, Ill. 
| Roberts, Luke, Clinton, Iowa, | Wood, Joseph, Bar Harbor, Me. 
Runge, C., New Ulm, Tex. |Wigg, Dr. Geo., East Portland, Oregon. 
Ric hardson, C. F., Beverly, N. J. 'Wright, J. W. A., Greensborough, Ala. 
‘Rotch, A. L. {Blue Hill Whitney, Chas. E., Humphrey, N. Y. 
Blue Hill, Mass. Wing, Miss M. E., Charlotte, Vt. 
|Rodman, Thomas R.,New Bedford, Mass Widman, Rey. M., Grand Coteau, La. 
| Rice, Chas, Springs, Ohio. Williams, Dr. A.C., Elk Falls, Kans. 
‘Swezey, Prof. G. D., Crete, Nebr. Wedge, J. U., Fond du Lac, Wis. 
‘Stern, Jacob T., ‘Logan, Iowa, White, Rev. J. H., a. Fila. 
‘Smith, H. D.. Monticello, Iowa. | Wilson, W. T., C ‘ay ton, N. J. 
‘Shaw, E., Ninnescah, Kans. | Wetmore, Edw. L., Tucson, Ariz. 
Seltz, Chas., De Soto, Nebr. ‘Whitmore, J .E., Gallinas Spring, N. 
Shriver, E. T., Cumberland, Md. Mex. 
Simmons, Prof. W.G., Wake Forest,NC./ Walton, J. P., Muscatine, Lowa, 
Schleicher, Rob’t Lewiston, Idaho. | Waterman, Wn., Hay Springs, Nebr. 
Shriver, Howard, Wytheville, Va. Webster, Chas. ii., Nashua, N. H. 
Scott, Thos. G., Forsyth, Ga. Yates, T. P. Factory ville, oS 
Silvius, Urius O., Franklin, Wis. Yetter, Wm. G., Catawissa, Pa. 
Helvetia, W. Va. Young, Geo. R., Penn Yan, N. Y. 
Slade, Elisha, Somerset, Mass. 


( Weir's Bridge, N. H. 
. J.,Winipiseogee | Woodstock, N. H. 
Lake Cotton Wolfeborough, N. H. 
and Woolen Lake V lege, N. H. 
Manutfactur- | Bristol, 
ing Co. 
| Ashland, H. 
\Willis, O. R., A. M., Ph. D., White 
Plains, N. Y. 


Military posts from which ceneieiiens reports were received, through the Surgeon General ¢ of the Army, i in in time w be used in a the preparation of the Monthly 
Weather Review for July, 1887. 


Missoula, Fort, Mont. 
Mason, Fort, Cal. 
McDermit, Fort, Nev. 
MeDowell. Fort, Ariz. 
Monroe, Fort, 

Mojave, Fort, Ariz. 
Madison Barracks, N. Y. 
McHenry, Fort, Md. 
Mount Vernon B’ks, Ala. 
MeKinney, Fort, Wyo. 


Gaston, Fort, Cal. 
Gibson, Fort, Ind. T. 
Hays, Fort, Kans. 

Hot Springs, Ark. 
Huachuca, Fort., Ariz. 
Klamath, Fort, Oreg. 
Keogh, Fort, Mont. 


Alcatraz Island, Cal. 
Island, Cal. 
ineoin, Fort, Dak. 
Bayard, Fort, New Mex. 
Benicia Barracks, Cal. 
Bidwell, Fort, Cal, 
Brady, Fort, Mich. 
Boisé Barracks, Idaho. Lewis, Fort, Colo. 
Concho. Fort, Tex. Laramie, Fort, Wyo. 
Columbus, Fort, N. Y. H. Meade, Fort, Dak. 
*Camp Sheridan, W yo. Melntosh, Fort, Tex. 


Sidney, Fort, Nebr. 
Totten, Fort, Dak. 
Townsend, Ft., Wash, 
Union, Fort, N, Mex. 
Washakie, Fort,Wyo. 
West Point Military 

Academy, N. Y. 
WallaWalla, Ft., Wash. 
Wingate, Fort, N. Mex. 
Yates, Fort, Dak. 


Niagara, Fort, N. Y. Snelling, Fort, Minn. 
Niobrara, Fort, Nebr. St. Francis Bk’s, St, Au- 
Pembina, Fort, Dak. gustine, Fla, 

Presidio of San F., Cal. Sisseton, Fort, Dak. 
Plattsburg Barracks, N. Y.Shaw, Fort, Mont. 
Robinson, Fort, Nebr. Sherman, Fort, Idaho. 
Reno, Fort, Ind. T. Selden, Fort, Nebr. 
Randall, Fort, Dak. Supply, Fort, Ind. T. 
Ringgold, Fort, Tex. Sully, Fort, Dak. 

Riley, Fort, Kans. Spokane Fort, Wash. 


State weather services from which meteorological reports were received in time to be used in the preparation cf the Monthly Weather Review for July, 1887. 


Arkansas, W. U. Simons, Private, Signal Corps, Little Rock, Ark. 
Illinois, Col. Charles F. Mills, director, Springfield, Ill. 

Indiana, Prof. H. A. Huston, director, Lafayette, Ind. 

Iowa, Dr. Gustavus Hinrichs, Iowa City, Iowa. 

Kansas, Prof. J. T. Lovewell, director, Topeka, Kans, 


Michigan, N. B. Conger, Sgt., Signal Corps, director, Lansing, Mich. 
Minnesota, Prof. W. W. Payne, director, Northfield, Minn. 
Mississippi, Prof. R. B. Fulton, director, Oxford, Miss. 

Missouri, Prof, Francis E. Nipher, director, Saint Louis, Mo. 
Director, Crete, Nebr. 


Nebraska, Prof. Goodwin D. Swezey. 


New England Meteorologival Society, Prof. Wm. H. Niles, of Boston, Mass., 
President; Prof. W. M. Davis, of Cambridge, Mass., Secretary. 

New Jersey, Prof. George H. Cook, director, New Brunswick, N. J. 

North Carolina, Dr. Charles W. ]abney, jr., director, Raleigh, N. C. 

Ohio, Prof. Benj. F. Thomas, director, Ohio State University, Columbus, Ohio, 

Gregon, B. S. Pague, Private, Signal Corps, Roseburg, Oregon. 

South Carolina, Hon. A. P. Butler, director, =O me S. C. 

youn J. D. Plunket, M. D., director; H. C. Bate, assistant, Nashville, 
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